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An Introduction

/d

¥

The human body is a complicated system. It is made up of a number ofk
-subsystems and many components that are interrelated in complex waks. 'l'hg
. Well-Being unit is not mcant to be aimed at a study of this involved physiology '
. of the body. Rather it represents an attempt t0 examine some of the effects
of various substances on the system. . .
o .. Oneof the_advantages of the systems approach for complicated problems
is the fact that it allows a careful examination of input and output. Further.
it focuses on the relationship of these two factors and atfords an opportunity _ , ?"
to study the ¢ontrol mechanism that normally keeps them in balance. Such
a-control mechanism is called a feedback sygem. ~
Feedback systems have been used on machines for many years. Jaxtes Watt,
in the cighteenth century, utilized metal baHs whirling on a shaft to control
the speed of his steam engine. When the engine spgeded up, rotational forces
caused the balls to swing wider and higher. This motion partially closed the
throttle through a mechanical connection, and the steam engine slowed down.
. A slowing of the machine below the desired speed produced the oppositefeffect
and opened the throttle. Thus, the machin¢ had a method of control incorpo-
rated into its operation. -~ ' : .
Such a feedback system is called a “closed loop control.” And due to the
fact that the response of the machine is opposite to the stimulus change, it
is said to be a negativé feedback system. For example, when the engine speeds
up, the control sends a message to slow it down. When the engine slows down, (
the opposite message is sent/All these messages and responses occur in a
_ continuous, circular pathwayf—a closed loop. ' :
\ ' The human body is well supplied with feedback systems that serve to regu-
late its operation. Among these are the systems of optic nerve and eye, auditory
nerve and inner ear, and ‘especially the various interconnected endocrine
ds. As an example of the latter, the hypothalamus sends a message to
. the pituitary; the pituitary in turn sends a speed-up message to some target .
gland, such as the thyroid. The thyroid sends its message, in the form of
*_ hormones, to the body cells. Rising levels of these hormones feed back signals
to the hypothalamus, cutting production of the chemical messenger from
pituitary to thyroid and slowing it down. : T3
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Chemical inputs to the body system can upset these feedback mechantsms.
The anputs may be the form of food, tobacco. alcohol, drups. and Narcotics.
As with the fly ball governor on the steam engine, so too the body has set
points for normal human functioning. Physiologically and psychiologically
these set points can be altered. Sometimes the alterations are reversible; at
other times they are not. In any case, the body outputs are affected, in terms
of behavior, productivity,’and genceral well-being. 7

Everyone is a user of chemicals. At the simplest level this use involves food
and water. But even these can pose problems for humans. While a large part
of the world is mainly concerned with getting enough food 10 survive, affluent
societies worry about the problem of obesity, with 1ts resulting health implica-
tions. And even pure water, consumed In €Xoess, Can remove necessary salts
from the body and cause a serious physical condition similar to heat exhaus-
tion. ' )

At another level are various over-the-counter chemicals—mouthwashes,
aspirin, cough drops and syrups, cosmetics, acne medications, eye, car, and

" nose drops, laxatives, reducing pills, vitamns and tonics. And then at the

-chemical-preparations in ever increasing numbers. In.the twenty years from. ...

prescription level are antibiotics, hormones, antihistamines, and many other

1946 to 1966, the sales of pharmaceuticals increased by a factor of 10. The,
various preparations exist in a wide variety of fagms—Iliquids, pills, ointments,
capsules, sprays, and tablets. They are applied to the skin, swallowed, sniffed,
or injected. _ ‘

The use and abuse of potentially Larmful chemical inputs are a major and
apparently growing problem throughout the United States and probably the
world. The reasons for this are complex, and unfortunately there are no casy
solutions. But one thing is very clear from an educational stand-
point—traditional methods of deterrence, involving reliance on scare tech-
niques or moral persuasion, have not proved effective. And the problem has
been further complicated by the fact that individual differences play such agf™
important part.

No one has to be convinced that humans vary externally: Tall or short, -
fat or skinny, light- or dark-skinned, hairy or bald—humans exist in 4n ex-
tremely wide variety of forms. However, two other forms.of human variation
are often overlooked. First, humans differ internally just as'much as, if not
more than, they do externally. The chentistry of each person’s body is different.
Reactions to the same chemical may vary greatly from onc individual to
another. A particular dosage may not affect onc person, it may incapacitate
a sccond, while a third person shows an allergic reaction to it. Thus, inter-
individual variation applies to internal as well as to external characteristics.

The second form of human variation that must be appreciated in order
to understand the action of chemicals in the body is intra-individual variation.
This means that a person is literally not the same at all times. Reactions to
the same dose of the same chemical may vary immensely in the same person
at different times. Some of the important variables include the person's physi-
ological and psychological condition, the setting that surrounds the usc of the
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chemical, the person’s past experience with the chemical substances, and, most
important of ail, the person’s expectations. -

The combination of the extreme interindividdual and intia-individual vana-
tion of humans makes 1t extremely difficult to predict a particular outcome
in a particular person from a partcular chemical mput. Whle 1t 1s true that
there arc certain physiological and psychglogical commonalitics to human
functionipg, the range of variation is so great that average or mean values
are often rather meaningless in understanding a single person. There 1s little
question that science has mainly perfected techniques for .understanding
groups; the individual—any individual--is poorly understood.

Chemical inputs to the body might be divided into the two broad categorics
of foods and drugs. If food is defined as something that is used for bodily
energy, then admittedly one that is normally considered a drug—alcohol —has
to be included also as a food. Oxidation of alcohol does fndeed occur in the
body. However, the following background information wi be aimed at the
inputs to the system treating alcohol as a drug, -

: ~ ‘_
FOOD | .
/ t .

Someone has said that even with the mass starvation that ooccurs {n under-
developed countries, more people in the world are killed by overeating than
by undercatjag. Probably the eflects of food intake on the overweight and
the obeseAfe due to both amount and kinds of food. Not only are people
in a nt countries eating too much—they cat more fatty meat and dairy
ucts. The increase in circulatory ailments such as.atherosclerosis, which

lead to heart attacks and strokes. ‘

« A person becomes fat simply because he takes in more, calories (input
energy) then_he uses up by his daily activities. And every excess pound of
body weight requires additional blood vessels and body fluids, and harder
work by the heart. Insurance companies have known for a long time that
fat policyholders are bad risks. . .

The control center for eating is housed in an area in the middle of the
brain called the hypothalamus. Normally this “appestat” inithites the urge
to eat through one group of cells, and signals a halt to cating through another
group. Apparently social customs, physiological factors, and psychologicaL
pressures can under certain circumstances change the reguiating mechanism—

perhaps the get point—of this fecdback system. Then therperson doesn’t stop

eating when he should.

SMOKING - - o

* Cigarette smoking as we know it teday is a habit that originated ‘during
the past seventy years. In the United States, cigarette consumption (for those.
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one form of hardening of the arteries, is alarming. /And this discase can.
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cighteen and over) has increased from 600 per person per year in 1920 to

+ 4,200 per persen per year in 1965, This mgrease i smoking s remarkably

sunilar to the increases i mgny death and disability rates.

At the turn of the centurg for example, lﬁng aancer was a rare disease.
Today 1t 1s the leadmg cause of death friom cancer among Amencan men.
And it is growing in epidennic proportions. Studics have now revealed and
measured a broad spectruin of pathology induced by cigarette smoking. The
public first batame aware of many of these facts when the Surgeon General’s
report entitled Smoking and Health was published in 1964. Since that time
a great -deal of additional rescarch has served to rejnforce and extend the
findings. :

The most chilling aspect of lung cancer is that cures are rare. Ninety-five
out of every hundred people who get lung cancer are dead within five years.
Even the first-year survival rate s only 25 percent.

Both emphysema and chronic bronchitis have similar symptoms—shortness
of breath, chronic ¢ough, and the tendency to lire easily. In emphysema, the
alveoli lose their elasticity and rupture. Chronic bronchits is a persistently
recurrent inflammation of the lining of the bronchi. The bronchial cells, when
irritated by chemicals in smoke, produce excessive mucus. Increased coughing
to bring up the “phlegm” is a common symptom. Because of these comghcg.-

»
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tions. the heart works harder to pump the dxygen-iow blood to the body tissues.
" Thus, death may result from respiratory failure or from an overtaxed heart.
Emphysema and chronic bronchitis are more than twice as prevalent among
male smokers as among male nonsmokers and three tinszs more prevalent
among women smokers than among women who have never smoked.

Just as the death rates for lung cancer are rising, so are the death rates
for chronic bronchitis and emphysema. They have increased sharply in the
last few years: 2,300 in 1945 to 20,200 in 1964. At this rate, some 180,000
people will die of these diseases in 1983. Emphysema has become sccond only
to heart disease as a cause of disability.

Heart diseases of all kinds, as well as circulatory diseases, seem to be closely
correlated with smoking. And so it goes with other causes of death. Overall,
the rate of eagly death from all causes ranges from 40 to 120 percent higher
for smokers than for nonsmokers, depending upon the amount smoked daily.
There is also abundant evidence to.link smoking with nonfatal illnesses. Amer-
ican workers who smoke cigarettes spend over a third more time away from
their jobs because of illness than those who have never smoked.

We hear a great deal about environmental hazards today. Yet one fact is
often eliminated from the discussions. This is that smoking-connected discase
is now thie foremost preventable cause of death in the United States. For the
American male, age 35-65, who smokes a pack or more of cigarettes per day,
smoking is an envirpnmental hazard equal to all other hazards to life com-
bined. When we consider the vast sums of money spent for improved treatment

" of heart discase, cancer, and strokes, we should realize that a much greater

improvement of health and longevity would occur if Americans would sxmply

cease smokmg 3 :
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Millions of adult smokers have quit smoking, and they are continumng to
quit at a rate of more than one mulhon a year. Smoking among teen-ages
seems to have declined, also, but there are stll about one mullion young people
who takeup the habit each year It 1s extremely hard for the average’ child
to grow up in our society and not become a smoker. -

There have been a number of studies about smoking among children and
teen-agers. Almost all of these agree that there”are few smokers below the ) S
age of ten or twelve. Exploratory smoking increases rapadly in junior high '
school, and fairly regular smoking begins by the eighth or ninth grade. During
high school the proportion of smokers increases. At the present time, it 1s
estimated that by the age of cighteen, 37.6 percent of the boys and 21.9 percent e
of the girls smoke on a fairly regular basis. It1s good news that this percentage
is less than a few years ago; 1t is distressing, however, that the number is
as large as it is. e

The trend in recent years has been toward a slight decrease in smoking among .
boys and a fairly steady increase in smoking among girls. The reason is perhaps
a social one. Atone time, smoking was a masculine privilege and was considered
unladylike, or worse, for women. This distinction no longer applies, and the

"‘Sl’ﬂ()kmg“ﬁabits .-oth Women‘hmrc grown .mﬂ_mmdma,{o“m.ﬁf}nen:h B m R B S R e T R L IR ba B M meiEe AN W e

Studies have-shown that a child is much more likely to smoke if his parents
or his older brothers and sisters smoke and if his friends smoke. Smokiyg begins
at carlier ages among chilgren who have lower goals and less ability, and who
achieve less. But these are exceptions to these general findings—many children
of smoking parents do not become smokers. !
It may be that some students who srhoke will ask for your assistance in re-
ducing their smoking behavior. I so, the U.S. Public Health Service makes the
following recommendations.

1. Choase a cigarette with low tar and nicotine. The tar and nicotine ratings
for all leading brands of cigarettes are published regularly by the Federal
Trade Commission. Some brands vary from others by as much as two to
one, and even more.

2. Don’t smoke the cigarette all the way down. No matter which cigarette is
smoked, the most tar and nicotine is found in the last few puffs. The tobacco
itself acts as a filter, retaining a portion of the tary and nicotine that pass _
through it. Smoke from the first third of an dvemgc cigarette yields about : <.
2 percent of the total tar and nicotine, but the last third yields 50 percent.

+ The longer the cigarette, the greater the risk.

3. Take fewer draws on each cigarette. With practice, many people have found
that they can reduce the nimber of puffs on each cigarette without really.
missing them. ’ )

4. Reduce inhaling. Death rates of cigarette smokers increased with dcgrce of
inhalgtion. Since the more .smoke that enters the lungs the greater the
chance for comphcauons any reduction in the depth and frequency of
inhalation is for the better. Cigar and pipe smokers are net so apt to inhale
as are cigarette smokers. This is probably the reason they are lesstikely to ' '
have many of the diseases associgted with cigarette smoking. T7
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5. Smoke fewer cigarettes per day. This is a very difficult step for many
« smokers. Some ex-smokers have passed along their expenence for what it
might be worth. They suggest making a habitof asking, “Do | really want
Ahis aigarette”?” They also suggest making it more dthcult (o smoke auto-
matically by placing cigarettes in a different pocket or drawer. Many of the
adverse physiological effects of smoking are reversible to some exteat if
smoking stops. '

o
ALCOHOL

The most important effect of alcohol is on the brain. After a certain amount of

alcohol reaches man’s brain, his judgment becomes impaired. As more al-

cohol gets there, he becomes unable to organize the movements of different
muscles in teamwork. This muscular disharmony becomes greater as additional
alcohol reaches the brain. Finally, with stll more alcohol, the man loses
consciousness. And if, under certain conditions, enough added alcohol should
reach his brain after he is unconscious, he may die.

In-considering the problem of alcohol input, the following points are impor-
tant. :

e .Over the centuries man has found both advantage and disadvantage in
drinking alcohol and has tried many ways to prevent its abuse.
Regardless of the kind of wine, beer, or liquor, drinks get their “kick” from
the ethyl alcohol they contain. .
Ethyl alcohol is an anesthetic (a depressant, not a stimulant) that numbs
behavioral controls and judgment, and affects vision, coordination, and
speech.

It takes a lot longer for the body to get rid of the effects of aloohol than
it takes to drink it—time during which it is not safe to do lhlngs like drive
a cur.

The custom of drinking for some people becomes a habit, and this habit
can become a true addiction, just like the addiction to narcotics, barbiturates,
or other drugs.

There is help available in most communities for those who have become
addicted and can’t, by their own unaided efforts gct along without alcohol.

OTHER DRUGS | ‘

\

‘A drug is a substance used as a medicine or in making medicine. Properly

prescribed for legitimate medical purposes, all drugs have served some need
of mankind. Their evil lies not in their use but in their al

Sometimes they become poisons, producing unwantedi reg€tions, stupor, ad- -

diction, and even death. In many cases they can cause ghysical and psycho-
logical dependence and physical tolerance.




Defining terms like addiczion 1s difficult. 1t s made more so by the vanous
ways in which it is used. like “physical addicuon™ or “psychological addiction.”™
One definition of addiction might be the compulsive use of a drug, so that
the user finds it difficult to lead a normal life. The addict 15 “hooked™ ~he
takes the drug because he has t0. In this respect. any chemical wput can to
some degree become addictive 1f it interferes with the usual, constructuve
pursuits in life. ?

Physical tolerance is caused by the adaptauon of the body to some chemigal
input. The body tolerates larger and larger %cs and. in fact, it requires these
larger doses for the drug to have a desired eff§ct. The degree of establishment
of tolerance depends on the drug and the dose. For opiates, tolerance develops
very readily. With alcohol, tolerance can be induced only if the dose 1s greater
than a certain minimum. But in any case, tolerance results in physical de-

ndence. .

When the body has become so accustomed to the presence of a drug that
unpleasant physical symptoms result when the dosage is stopped, the individ-
ual has become physically dependent on the drug. The key toits identification- —
the operational definition of physical dependency —is always the presence of
withdrawal symptoms. Sometimes these can be ext emely* harmful to the
individual. :

The addict may or may not be physically dependent on a drug, but he
is always psychologically dependent on it. He has a craving—some deep need
in his personality. He experiences a controlling desire, with or without the
physical need, ® continue taking the drug and to obtain it by any means.

"hc abused drugs generally fall into two main groups—depressants and
stimulants. Properly used, the first classification can relieve pain, lessen nerv-
ousness, and produce sleep. The second group are oftén used to reduce fatigue,
overcome sleepiness, and treat overwasght patients. But improperly used, both
can cause addiction, serious physical reactions, and in some tragic instances
Heath. ‘ ' - :

One of the difficulties with the depressant-stimulant classification system
for drugs is/that thiere are several that can have either effect, depending on
the mood of the usel Among these aré marijuana, which is legally classified
as a narcotic, and the so-called hallucinogens such as LSD, mescaline, and
fsilocybin. Not oiily do their effects vary with mood, but they differ from
person to person. And to complicate matters further, when these drugs are-
used in conjunction with other drugs, such as alcohol, the results are even
more unpredictable—sometimes violent.

Narcotics can also act cither as stimulants or as depressants. The principal
stimulant narcotic is cocaine, which is an extremely dangerous drug extracted
from coca leaves. It often causes unprovoked, violent behavior and terrifying
hallucinations. The opium derivatives (heroin, morphine, codeine, paragoric,
etc.) are sedatives. The synthetic opiate cquivalents produce essentially the
same reactions of a dreamlike trance and withdrawal from reality. Incidentally, .
heroin is the most addictive of any known-drug. :
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AN OVERVIEW - o ,

The unit opens with an examination of the relationship between body weight
and food intake. In an attempt to explain tins relationship, the model of a
negative fepdback system is proposed. In turn, a mechanical analogy, in the
form of g/thermostat, is constructed to exemplify this type of system. Com-
pansons are then drawn between components in various body feedback sys-
tems and the corresponding components in the mechanical analogy.

The study of body feedback systems 1s then expanded to include other
chemical inputs. The first of these is cigarette smoke. 1ts effect on living things
is examined with seeds and seedlings in the laboratory and with data and
photomicrographs in the text. The student is called upon to make decisions
on the basis of statistical evidence of the effect of cigarette smoking on- the
body. '

The effects of other chemical inputs-—drugs—are studied, especially in the
manner in which they interact with various ncgative feedback systems of the
body. The meanings of physical and psychological dcpcndcnoe, withdrawal
illness, and addiction are examined. o &

Chemical inputs are classified in two broad categories—depressants and
stimulants. The effects of depressant drugs, including alcohol, are investigated.
Emphasis is given to the adverse effects of the intake of two drugs simulta-
neously, and to the factors of age, weight, physical condition, and mental state
on the way a drug can influence the behavior of an individual user.

The use of stimulant drugs and their physital and psychological effects is
examined. The building up of body tolerance te certain chemical inputs is
studied. Attention is focused on the hallucinogens, and on the possibility of
long-range changes in body functions that can be caused by their use. Data
showing the effect of marijuana on test scores under dontrolled conditions once
again emphadze the great variability among individual subjects.

The unit concludes with a look at the ingerrelationship of drugs and the
law. Students are’ asked to make decisions d¥ the basis of available facts and
to discuss their decisions with others. The concept of a placebo is presented,
which helps point up the psychological nature of the effect of drugs.

™™

GENERAL INFORMATION )

~ The material in the unit has been aimed at i€ntific presentation as far as
. possible. For obvious reasons it is difficult to make use of laboratory activi-
ties for much of the subject matter. Instead, graphs, tables, factudl text, and
art illustrations are used to present the concepts. The teacher is urged to avoid
preaching or moralizing as far as possible, and to allow the students ta make

decisions based on the existing evidence. . '
Each chapter of the Teacher’s Edition contains an equipment list for that
- chapter. The same is true for éach excursion. In addition, the last page of
\each chapter alerss you to preparations necessary for the following chapter.
B L) - . . . * ) ‘
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Among the matenals hsted will be some items that must be supph}'d locally.
These include the tollowing" baby-food jars (50) tor all chapters; aparcttes
(1 per student-team), cans or flats with potting soil for seedhngs. matches,
transparent tape, and paper towels tor Chapter 2, wited soft-drnink cans,
mini-marshmallows (1 bag), nuts (72), matches. paper towels, and potholder
or tongs for Excursion |-3.1n addition, several chapters and excursions need
a timing device (watch or clock) with a sweep-second hand. .
Excursion 2-1 calls for optuonal equipment tor the tirst part. This lmlth:\
microscopes, microscope shdes, cover ships, medicine droppers, tweezers, mdimc
(or methylene blue), an omon, and pond water. If these matenals arefnot»
available, students may do the second part of the excursion only. {

-

GET IT READY NOW FOR CHAPTEI\:i 1

Depending on the method you decide to use for the thermostat activity,
you may want to have one setup assembled ahead of time. Choose a place

in the room adjacent to a wall outlet where students can Bo to operate the

apparatus.

If you decide to use corn and pea seedlings for Pr
2, you will have to plant them well in advance.
potting soil listed previously.

lem Break 2-1 in Chapter
se the cans or flats with

£ X Kl’t" ¥
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LEVEL Il Probing the: Natural World / Volume 2 / with Teacher’'s Edition
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LEVEL il Why You're You / with Teacher's Edition , :

; Record Book / with Teacher’'s Edition + Master Set of Eqiipment
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Record Book / with Teacher's Edition / Master Set of Eciulpmont
‘Investigating Varlation / with Teacher's Edition
Record Book / with Teacher's Edition / Master Set ot Equlpmcnt
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ultimate view of science and of the natural world. During these years
most youngsters become more adept at thinking conceptually. Since
concepts are 4t the heart of science, this is the age at which most stu-
. : dents first gain the ability to study s¢ience in a really organized way.
Here, too, the commitment for or against scicnce as an interest or a
vocation is often made. s _
Paradoxically, H:c students at this critical age have been the ones
‘least affected by the recent effort to produce new’science instructional
materials. Despite a number of commendable efforts to improve the
7 situation, the middle years stand today as a comparatively weak link in
: science ¢ducation between the rapidly shanging elementary curriculum
- and the recently revitalized high school science courses. This volume
, and its accompanying materials represent one attempt 1o provide a
e ~ sound approach to instruction for this relatively uncharted levgl.
R , At the outset the anizers of the ISCS Project decided that it
_ - would be' shortsightef and unwise' to try to fill the gap in middle
h school science education by simply writing another textbook-We chose
T _ instead tg/challenge some of ‘the most firmly established concepts
about hgw to teach and_l"_q;xst what science material can and should be
taughtto adolescepts. The ISCS staff have tendéd to mistrust what
authorities believe about schools, teachers, chi,ldrcn. and teaching until
we have had the chance to test thesé assumptions.in actual classrooms
. with realt-cHildren. As conflicts have arisen, our policy has been to rely
% - more upon what we saw happeriing in the sghools than upon what
‘authorities said could or would happen. It i largely because of this

Ko ot

19 .
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‘. policy that the 1SCS materials Tepresent a substantial departure from -

the norm. _ AT e e ’
. .- The primary difference. between the JSCS program and more con- .
L - ventional approaches is the. fact that-it allows each student to travel .
. ’ . ] . p C 7 ‘. . ‘ o . '. l‘:’ .
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at hiv own pace. and it pernnts the scope and sequence of instructio
to vary with his mterests, abihiies, and background The 1SUS w;ilqs
S have systemancally tried to pive the student more of a role deciding
B what he should study next and how soon he should study 1. When the
\ _ materfals are used as mtended. the I1SCS teacher serves more as a
. “task easer” than a "Mask master.” Tt s his job to help the student
answer the questions that anse from his own study rather than to try
to anticipate and package what the student needs to know. |
‘ There 1s nothing radically new 1n the 1SCS approach to instruction.
Outstanding teachers from Socrates to Mark Hopkins have stressed the
need to personalize education. ISCS has tned 1o do sométhing more
T e e than pay lip dervice o this goal. 1SCS major contribution has been to
design a system ‘whercby ‘an dverage teacher, operating under normal
- ) constraints, in -an ordmary classroom with prdinary children, can m-
/ deed give maximum attention to each student’s RgoBress. ) '
The development of the 1SCS material has been a group effort from
“the outset. It began in 1962, when outstanding educators met to decide
what might be done to improve middle-grade science teaching. The
recommendations of these conferences were converted into a tentative
plan for a set of instructional materials by a small group of Florida
State University faculty members. ‘Small-scale writing sessions con-
ducted on the Florida State canipus during 1964 and 1965 resulted in
e . pilot curriculum materials that were tested in selected Florida schools L |
during the 1965-66 school year. All this preliminary work was sup- !
ported by funds generously provided by The Florida State University. ]
In June of 1966, financial support was provided by the United Sgates®
Oftice of Education, and the preliminary effort was formalized into
the ISCS Project. Later, the National Science Foundation made sev- o
‘ eral additional grants in support of the 1SCS effort. , ' U

A : . The first draft of these materials was produced in 1968, during a.”
‘ , summer writing conference. The conferees were scientists, science "~ -
@ educators, and jupior high school teachers drawn from all over the _
United States. The onginal materials have been revised three times .
prior to theip publication in this volume. More than 150 writers have
contributed Yo the materials, and more than 180,000 children, in 46
states, have been involved in their field testing, b oy
) We sincerely hope that the teachers and students who will use this
- ' material will find that the great.amount of time,-money, and ceﬂ‘ort s

that has gone into its development has been worthwhile.

. ~
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Tallahassee, Florida The Directors ‘ _
. i ° " February 1972 INTERMEDIATE SCIENCE' CURRICULUM STUDY
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Noteé to the Student

/
s >
/
< The word science means a lot of thrngs All of the meanings are “right,”
but none are cqmplete. .Saence 1S m things and is hard to de-

scnbe in a few words.

—— s el .

We wrote this book to help you understand what science is and what ¢ oo b

*  scientists do. We have chosen to show you these thmgs instead of
describing them with words. The book describes a series of things for
you to do and think about. We hope that what you do will help you
learn a good deal about nature and that you will get a feel for how
scientists tackfe problems.

L4

How Is this book differentifrom other textbooks? ‘

: - ™~ .

- _ - This book is probably not like your other tbogks. To make any

‘ sense out of it, you must work with obje

oo // do the things described, khink about thfm, and then anywer any ques-
§  tions asked. Be sure you answer each Question as you come to it.

. The questions in the book are very important. They are asked for

A _ three reasons:

/ " ~» 1. To help you to think through what you see and do. "”Z\é\j

.. . 2. To let you know whether or not you understand what you’ve done.
. | 3. To give you a record of what you have done so that you can

use it for review.

How will your c!m be organized? '

Your science class will probably be quite different from your other
classes. This book will let you start work with less help than usual
from your teacher. You shoyld begin each day’s work where you left
off the day before. Any cquxpmcnt and supplxes needed will be wait-
- ol ing for you.
N et
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Your teacher will not read to you or tell you the things that you are
to learn. Instead, he will help you and your classmates individually.
Try to work ahcad on vour own If you have trouble, fist iy to
solve the problem #r yourselt: Don’t ask your teacher for help unul
you really need it. Do not expect him to give you the answers to the
questions in the book. Your teacher willry to help you find where
ahd how you went wrong,” but he will not do y(ﬁr work li)r you.
After a few days, some of your classmates will be ahead'of you and
dthers will not be &s‘ar along. This 1s the way the course 1s supposed
to work. Remember! though, that there will be no prizes for fimshing
first. Work at whatever speed is best for you. But be sure you under-
stand what you have done before moving on.
Excursions arc mentioned at several places. These special activities
are found at the back of the book. You may stop and do any excursion
- that looks interesting or any that you feel will help you. (Some ex-
cursions will h:? you do some ofthe activitics in this book.) So\mc-
e

imaneroe KT "R YOS N SRR BRI
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times, your teaclier may ask you to do an excursion.

" What am 1 expected 10 learmn?

During the year, you will- work very much as a scientist does. You
should learn a lot of worthwhile information. More important, we
. hope that you will learn how to ask and answer questions about
nature. Keep in mind that -learning how to find answers to qugstions is
just as valable as learning the answers themselves. ,
Keep the big picture in mind, too. Each chapter builds on ideas
already dealt with. These ideas add up to some of the simple but
powerful concepts that are so important in scienge. If you are given a
Student Record Book, do all your writing in iyt Do not write in this
book. Use your Record Book. for making graphs, tables, and diagrams,
100. ’
From time to time you may notice that your classmates have not
always given the same answers that you did. This is no cause for
worry. There are many right answers to some of the questions. And

in some cases you may not be able to answer the questions. As a

. matter of fact, no one knows the answers to some of them. This may

¢

seem disappointing to you at first, but you will soon realize that there
is much that science does not know. In this course, you will learn
some of the things we don’t know as well as what is known. Good luck!

]
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EQUIPMENT LIST
Per student-team

1 pogboard stand
1'bimetal strip *

4 botts and wing nuts
60 cm of nichrome wire

4 test leads
1 6-volit buib and socket
1 6-voit power source

Per class
t haby-tood jar

isopropyl aicohol -

1 clinical (oral) thermometer

“Take It Off

Excursions 1-1, 1-2, 1-3, ang 1-4 are keyed
to this chapter.

r 4 -

o, »
“How‘d you hke to lose ten pguu{u_is'of fac? Get ‘rid of your

by

CHAPTER EMPHASIS |

A model of a negative feedback system s
applied to the problems of energy input and
output in the human body.

Chapter 1

MAJOR POINTS

1. Energy Input. in the form of food, can be
measured in Calories.
2. A record can be kept of the daily time

: spont in various activities.

head!”

Everyone has heard this Joké But to many overwexght
pepple, being fat is not.funny. One of the biggest persons
who ever lived, Robert Hughes of lllinois, weighed 1.069
pounds just before his death in 1958. That’s about 900 pounds
too much. Few people have that much of a weight problem.
Still, millions of people aty seriously overweight. -

Why do some people get fat when they eat certain kinds
of food and not get fat when they eat other foods? How much |
food can you eat and stay healthy? Why do people on diets”

count -Calories? These are some of the questions that you )

will tackle either in this chaptef or in its excursions.

The guinéé pig” for your experiments on food and bods'
welght will'be yourself. You will study your own eating habits

n relation to some of the things that scientists have leamecy

about thc body and its needs, o
. o

3.7A Tewdback systent is a system in which-the -~ -~
components influence each other in a deﬂnite

way. '

4. When the stimulus change and the re-
sponse change are opposite, it is called 4
negative feedback system.

5. A number of systems in your body are of

the negative feedback type. -

6. The amount of food eaten is part of a neg- .
ftive fesdback system for c¢oéhtrolling body

- weight..

7. The number of calories of heat energy
needed to change the temperature of water

_ is equal to the mass of the water times the

change in temperature.
8. Quite a bit of the energy from food is used
to keep the body temperature constant.

9. Body weight is controlied by the rolatlon ot
energy input to energy output.

10. Body weight has important Impllcatlom
for health.

et s

é
L] .
) .
LY .
Ay o A o % A .. A
gt % 3 5 ks 5
i A Fele! 3{"‘4? 30
£ 4 Rty
HATR by
K Sy ¥ %
L iy (o
: > 2 : e
Al Wy 7 NS P
v By Mcia s R AR




Problem Break This s an important opening
achwvity The data gathered on food intake
(energy input) and body activity (energy out.
put) will be used extensively in the chapter
Students may have to be reminded to keep
a careful record for the five-day period It will
help 1o have Calorie tables avallable to sup
plement thase 1n Excursion 1-2. One source
can be found on pages 194 and 195 of Foods
and Nutrition in the Lite Science Library it
most of your students are beginning this unit
at the same time, you can justify spending a
few minutes ot class time helping them set up
their individual tood charts, illustrated in
Table 1-1. Probably some teen-agers wili need
30 or more daily spaces for their entries

. Stress the point that the charts should be

carried with them for five days.

L EXCURSION

EXCURSION

Excursion 1-1 is remedial for those who need

help on Calories. It is keyéd later in the chap-
ter by a checkup. However, it can be done at
this point if desired.

Students will need to use Excursion 1-2 ‘tor
Calorie information, unless another source is
available.

2 CHAPTER 1

Prom time to ume an this umt, you will be asked to do
Problem Brcaks. These we problems for you to solve, without
The problems

much help from your book o1 vour teacher.

will usually help vou to understand what you are studying
m the chapter. But that's not theun major purpose.

designed 10 give you practce n problem solvmg, a

seting up your ownexperrinents. You should try every Prob-
¥ Break. even the tough ones. And m most cases, you
should have your teacher approve your plan before uying
it. The first Problem Break in this umt 1s coming up next

PROBLEM BREAK 1-1

To study your cating habits, you nced to know what they
are. To get this information, you will kecp a daily record
of everything you cat during the next five days. While your
dist grows, you will study the wdy your body works. Then
at the end of five days, you will use your list and your new

knowledge to decide how healthy your cating habits are.

First, make a chart like the one shown in Table 1-1. To
let you carry the chart with you, putit in a small notebook
or on separate sheets of paper. Be sure to leave lots of space!
You will probably be surprised at how many things you eat

in a day.

On the chart, keep track of everything you eat or drink
(except water) for the next five days. Table 2 in Excursion
1-2 will help you decide how many Calories each kind of
food has. And if you need help in defining Calories, then
Excursion 1-1 is just for you. If you ecat things not on the
list in Excursion 1-2, check other Calorie tables or ask your

teacher to help you with the “Calgries” column.

'l‘lm)itarc
and in

-

Table 1-1 .
f " A e ’
SAMPLE FIVE-DAY FOOD CHART
Amount Eaten
Dayv | Food (cups. glasses, ounces, etc.) Calonies
-
4
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Remember to ligt every bit of food you cat or drnink.

Second, prepare a separate chart of your activities for these
five days. Nearly evervthing vou do can be considered one
of the following five activities.

1, Sleeping

2.

Awake, but not active (Reading, watching television,

studying, riding on a bus, sitting in class, eating)

Light activity (Walking, slow bicychng)
Moderate activity (Playing Ping-Pong, swecping the )
floor, mowing the lawn) -
Strenuous activity (Swimming, doing exercises in gym,
basketball, tennis, running)

After you have studied the list above, estimate the amount
of time in Aours (not minutes) you spend each day in each
type of activity. Make your estimate to the nearest quarter

hour (15 minutes = 0.25 hour; 30 minutes = 0.5 hour). Look
at Excursion 1-3; it will help you make the esimates. After

" EXCURSION

yQu have figured out, pretty well, how many hours you devote
to each activity, fill in Table 1-2 in your Record Book. (Be
sure you end up with only a 24-hour day!)

Time Spent l ‘
1 Type _ on This Activity <
: Day | of Activity (in hours) i
& . p
H i Sleeping j '
P Not active ? "
; Light acuvity 3 :
3 Moderate activity : Excursion 1-3 will also be kgyed fater in the
' . - — N chapter.
. Strenuous activity i .
P - N Expetience has shown that students have a
; ) ( Time S ! _ lot of trouble remembering to list the time
i . 1ime Spent ! 7 spent In various activities daily. Any type of
: _ Type on This Activity . encouragement that you can give will help.
: Day 2 of Activity (in hours) Unless they correotly fill in Table 1-1 and
i ) : Table 1-2, they cannot complete Problem
‘ Sleeping “ .1  Break 1-3, Excursion 1-3, and other activities
! - - v : in the chapter. ' . .
’ Not active ! '

Light activity i . ‘ ‘

Moderate activity J .

. P Strenuous activity ; 1 CHAPTER 1 3




. . !, <
Timne Spent
b Type on This Activity
Day 3 of Activity (1n hours)
‘ Sleeping .
| Not active
. i ' ; Light activity
% Moderate acuvity
l. _ ’ ! Surenuous activity )
| , 4
. _ ¢ . Time Spent
| : _ Type _ on This Activity ;
: Day 4 of Activity | (in hours) p
- : Sleeping .
N b Not active
I Light activity
A
| . f Modecraje activity
| . . ) ‘ " Strenuous activity ’
1‘ y i
{ b _ Time Spent {
. ‘. PN | ¥ Type - Ton This Activity).
R . . Day5 . of Activity (in hours) ~
, § Slecping * od
' Not active
( L '
l Light activity k
| . f ) Modecrate activity
) { Strenuous activity
i kx:u:- Mo i st e DB e ualuee 4 o v e et s d et Sdeosbehs anbiooy -&}«v‘n»-a&;.-.ifw
- Note About all that most people know about Calories is that
' people who are dieting count them. A little later in the chapter,
o you'll learn exactly what Calories are and how they are meas-
T, | . .ured. : N
E P
§ While you make your food chart and your actmty chart,
. . you should go on tg study the next few pages. In five: days
o 4 CHAPTER 1 ' . you’ll be ready to work with the two charts
1 . i : .
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Scientists have developed a very usetul model that can help
you study the relationship between body wewght and food
intake. To sce how the model works, yon will first study a
thermostat. Although you and a thermostat look quite difler-
cnt, you both work very much ahke.

You can construct a thermostat quite casily. To do so, you
will need the following equipment:

1 6-volt dry cell or other current source
1 bimetal strip, about 10.5 c¢m long
1 piece #24 nichrome wire, 60 cm long
4 bolts, about 4 cm long, with wing nuts
1 pegboard stand '
4 test leads

"+ 1 6-volt bulb and socket
I angle bracket

ACTIVITY 1-1. Wrap the nichrome wire tight!
or other small round object to form a coll.
carefully.

A USEFUL MODEL

You should decide the number of studants
who will work together on this activity Proba-
bly two or thres would be reasonable That
means that it a large number ot students get
to this point at the same time. there will be
a slow-down. There are sevaral possible 8olu-
tions. P

(1) Have some students go on to othar actlvi-
ties and return to this point when equipmant
Is avaliable.

(2) The first three teams assemble the appa-
ratus, and then leave it in operation tor other
teams to observe

(3) One sstup could be made ahead of time
for all to observe. ‘

(4) Additional equipment be procured so that
more setups could operate simulitaneously.

Once the 60 cm of nichrome wire has been
coiled, It can be used by subsequent groups
it reasonable care is used in disassembling
the apparatus.

Note that two groups can use the same peg-
board by working on opposite sidas. In this
case, the angle brackets can be mountad
toward the sides instead of in the center.

\ Nichrome wire -7 -
- -

7711111 1117
AN AT A I I - 11

1L
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ACTIVITY 1-2. Fasten the angle bracket to the center of the
pegboard as shown.

Wing nut

/
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° : » ACTIVITY 1-3. Attach the bimetal strip to the angle bracket ~
with bolt 21 as shown. Be sure that the silver side of the strip
is up.
O
i (o
. . N * . O
. o
o o o Siiver side up
! O
'{ o ACTIVITY 1-4. Clamp the last two bolits (boits #2 and #3)
o
: o . to the mboard as shown. The contact of the bimetai strip with the ni-
! ] o) (o) chrome wire at boit # 3 can be adjusted by
: rotating the angle bracket on the pegboard. :
) There shoutd be a firm contact, but the bl-
: ; metal strip shouid not be bent excessively.
' Not touching Close or -
n3 just touching .
o o O ACTIVITY 1-5. Attach the nichrome wire coll to the bolts as
| o shown. Be sure that the bls&otal strip touches the nichrome _
o 0 wire at boit #£3-but not  at bolt #2, nor between the bolts. .
‘ Bolit 1 . .
| ‘ o) (0] O _ - ' i ' .
| 0 o_O Touching W
1 1 t
o) e} Boit3
Bolt 2 . ; R |

I. l Not touching

. ACTIVITY 1-6. Connect the bulb to bolts #2 and 3 with test .
ieads as shown. ' N\ -

You may want to point out to students that the _
light bulb is used only as an indicator. ft \\
shows when the current is tlowing and when

the current Is interrupted. The thermostat, or
negative feedback system, will operate with-

out the buib In the circuit.

6 CHAPTER 1
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ACTIVITY 1-7. Connect bolts #1 and 2 to the 6-volit cell as
shown. If the hulb does not light and the nichrome wire does
not get warm, check all connections.

When you have the bulb it and the nichgome wire hot,
watch the bimeta] strip carefully. .
: . a

(J1-1. What happened to the bimetal strip?

{(J1-2. What happened to the light bulb? Continue to observe
the stnp and the bulb.

|:]14. Describe what happened next to the stnp and the
- bulb. :

Today the temperature of many buildings is controlled by,
‘thermostats. Perhaps there i1s a thermostat on the wall in your
classroom that can be set at any desired temperature. A
thermostat turns a furnace or an air conditioner on and off.
This keeps a room’s temperature almost constant no matter
what the yeather outside is like.

(J1-4. What part of your thermostat syétem' acts like the
furnace in a room thermostat system?

E]‘I-S. Which part of your thermostat system indicates that

the “furnace” is on? ,

Any 6-volt source may be used. The most
convenient one is the 6-volt charger and
adapter. The 100-watt bulb will protect the
charger from any damage, even a direct short
circuit. The charger should be plugged into
the adapter, and then the adapter plugged
into the 110-volt wall plug. Students then
connect to the charger ieads with thelr test
leads.

The nichrome coll witl get quite warm. How-
ever, there should be no danger of burning
the student unless the wire is held tightly.

1-1. The strip should bend upward, breaking
the electrical contact. The motion will nor-
mally be quite small. so the student wili have
to observq closely. As it cools, the strip will
slowly bend downward until it is again in con-
tact with the wire.

In this series of questions, the student shoutd
be able to identify the nichrome coil as the
heat supplier or ‘furnace,’’ the bimetal strip
as the sensing device, the contact between
the strip.and the wire as the switch that sends
a message, and the buib as an indicator that
shows when the ‘‘furnace’’ is on. Other stu-
dents may think the 8-voit cell is more com-
parable to the furnace. Let the students dis-
cuss and justify their answers,

CHAPTER 1 7
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| Note that in thase illustrations, there is no
' indicator_like the light bulb, to show when the

‘turnace 1s on The heat from a radiator or a
i heat vent would act as an indicator in this
case Note also that the set point on the stu-
dent thermostat can ba changed; by turning
the angie brackst to put more tension on the
bimetal strip, the set point is raised. With less
' tension, the set point is lowered, as long as

the strip can stili make contact with the wire.

@

Room Thermostat
Temperature Set Point

*

70° F

75° F

" Figure 1-1

]

8 CHAPTER 1
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[ 11-6. How does the thermostat in your sysiem turn ofl the
“turnace™ m yout system?

["11-7. How doces the thermostat 1 your system turn on the
“furnace’” mn your system?

" {711-8. What tells the thermostat in your system when (o turmn

the “furnace™ off and on?
Thermostat
Switch Furnace Result

Heat is lost from the room.
Temperature goes down.

Circuit Furnace
Opon on

Circuit Furnace Furnace gives out heat.
Closed On " Room temperature goes up.
-
Circult Furnace Furnace shuts off.
Open oft Heat is 1ost from the room.
- Temperature goes down again.

Take a look at Figure I-1. It shows how the thermostat
in a building works. The figure applies to your thermostat,
too. Notice that a thermostat isreally just an electrical switch.
When the temperature fall§ below a certain point, the switch
closes and turns the furnace on. When the temperature rises
to a certain point, the switch opens again. This turns the
furnace off. .

A record of the furnace being turned on and off by the
thermaestat is shown in Figure 1-2. The room temperature
varies, but it stays quite close to the desired set point.

- 32
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Teraperature of room

Set point

bl
r—lg—l._.._r...._’....-

,

Time

Perhaps your classroom has awall thermostat. If so, answer
the next two questions. If it does not, slup over the questions
and begid the next section.

D1-9. At what temperature is’ your dassroom s thermostat
usually set?

Figure 1-2

H the classroom does not have a wall thermo-
stat, you might want to suggest that students
check thelr home thermostat if they have one.
Normally the temperature varies about 2°F
(1.1°C) above or below the set point.

Extra heat

\
\
[11-10. By how many degréf§p does the temperature of your
classroom go above or below the thermostat set point? (You |
must find some way to measure room temperature to answer
this question.)
Situations like the one involving the thermostat are often  FEEDBACK SYSTEMS
called feedback systems. If you have studied ISCS materials
before, you know that a system 1s several ObJCCtS (compo-
nents) that influence each other. A feedback system is a system
in which thé components influence each other in a fairly .
definite way. Let’s sce what that way is.
Figure. 1-3 shows one way to diagram a feedback system 7 *
that includes a thermostat. Study the figure carefully because
later you'll need to make drawings like it. Figure 1-3
Temperature " Thermostat Thermostat
rises above senses the sends mosuge to Furnace
set point, increase.’ turn furnace off ‘turns off. -~
A : {(open switch). >
] 1 _ \1}
. .fumace ;-m:rm:::tgo 'I:r.\:':: :‘t‘a.t - Temparature
tums on. to turn furhace on decrease. drops below .,
{close switch), set point.




Stimutus
Change

—

Response
Change

(Too much heat)

(Too littie heat)

(Heat turned oft)

{Heat turned on)

koo ks Dl 3, » o LTy 22 () Ay wd\y A

[ 19-11. In what form is the messape that the thermostat sends

to the furnace? 1-11. The measage Is slectrical. as it was with

the student thermosiat.

.

Notice that a rive i room temperature causes a fall i the
inpy of heat to 1t from the furnace. On the other hand, a
Sall in room temperature causes a rise i hcat iput. The
change mm room temperature 1s the sumulus that causes the
furnace to respond with more or less heat. <

In the thermostat system, the stimulus change and the
response change are opposite. When one goes up, the other

+ goes down. This type of situaton 1s shown in Figure 1-4.
It is called a negative feedback system because the sumulus
change 15 opposite to the response change.

You can think of negative feedback as a steadying process.
When something changes, something else happens that then
tends to bring things back to where they were. Figure 1-3

Figure 14 ¢h,ws the general way that negative, or steadying, feedback
- v
. Figure 1-5  Wworks.

. Input of \ The regulator
I something A regulator sengs a message The controlier

_ goes up. senses the rise to a controller slows the Input.

l ) to slow the input.

; - 11 ’ ] L

I l t- The controller The regulator ; V

Vo increases telis the The regulator: The input
Sy the input. controtler to senses the fall. goes down,
i increase the input. . _

S : Negative féedback in the body

. Aot of things that go on in your body work on the nega-
l‘_ ~ . tive feedback principle. The pupil of your eye is a good
' example. To see why, you will need a partner.
One method for observing the change in pl;pll
size is to have the partner close his eyes and
then suddenly open them while they are being -
abserved. :
ACTIVITY 1-8. Look at the size df the pupils of your partner’s
eyes. Then notice what happens to the puplis’ size when more
or less light falis on them. -

N {J1-12. D\cscribc the reaction of your partner’s pupils as the
~ light falling on them increases or decreascs. '




As you know, the pupils of your eyes are actually openings
through which light passes. When the opening s large, lots
of light passes in. When 1t 1s small. less ight is passed Using
this information and your observations, letC’s try to diagram
the system of which the pupil s part. We'll use the form
shown in Figure 1-5. Our results are i Figure 1-6.

Figure 1-6
input of light Tho “light stat”
into the eye Some “light stat” sends a message The pupll
goes up. senses the rise. to the pupil closes down.
/\ _ to close down. r
] L ' ' ] [
The "light stat” \/
Th Il opens. sends a message The “'light stat” Input of light
® pupll op to the pupil senses the fail. into the
to opep up. aye falls.

[C11-13. What’s your guess as te how the message from the
*“light stat” gets to the pupil?

In this unit, you will study the way that many things can
affect your body. Each time, you will discover that part of
your body acts like a feedback system. When the feedback
system is working well, it keeps you in good health. In other

words, when things happen to you, it restores you to the way

you were before. That’s why it’s a negative feedback system.

Negative feedback and oatlng

For many people, a negative feedback system tends to keep
their“body weight about the same. Their appetite seems to
be cantrolled by how much food their body needs. Food
intake goes up when the body needs more food. When the
body nceds are small, intake goes down. (See Figure 1-7.)

1-13. A reasonable guess might be that the
message is carried by nerve signals. Actually,
the mesaage goss to the iris—the colored part
of the eye surrounding the pupil. This iris is
made up of muscles that shrink or eniarge the
size of the light-admitting hole, the pupil.

Figure 1-7

Appetite..
is reduced.

-

J U '

input of food : Some "Appotlte stat"
goes up. “appetite stat™ ends a message
senses the rise. . to the brain
ﬁ \ ' to roduce appetite.
[ R

“Appetite stat" .

-Appetite is sends a messagse "Appetite stat’

increased. - to the brain xgenses the fall.
. to increase appetite. W & '

Input of food ' - %
* goas dowh. :




1-14 The answer should indicate that the
response change i1s opposite to the stimulus
change.

This checkup leads into Excursion 1-1 Stu-
dents who do this excursion will need consid-
erable materials. some of which must be sup-
plied locally. This includes soft drink cans,
wire, pot-hoiders or tangs. mini marshmaliows
and nuts. See the list In Excursion 1-1 for
details.

The quantity of heat necessary to raise the
temperature of one gram of a substance 1°C
" is called the specific heat of the substance.
For water, this quantity is one calorie, 80 we
say that the spacific heat qf water is 1

o 48 %t
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[ 11-14. What makes the situation dragrammed i Figure 1-7
a neganve feedback sysiem? (Hint: What 1s negative feed-

back?)

Not everyone is lucky enough to have his intake of food
under the kind of control shown n Figure 1-7. Some people
seem to cat more food than theirbody needs. This 1s what
leads people 1o become overweight. Next you will try to
discover why and how this happens.

To understand what comes next, you must know what
calortes (with a|small ¢) and Calories (with a capital C) are
and how they aye measured. Use the following checkup o,

_find out if you nked help with this.

CHECKUP

In your Record Book, finish each of the following statements.

1. A caloné 1s a unit used to measure

2. A Calone 1s equal to . ; calories.

3. One calorie will raise the temperature of onc gram
(1 ml) of water at room temperature °C.

4. It would take calories to raise the tem-
perature of ten grams of water from 10°C to 20°C.

Check your answers on the first page of Excursion 1-1.

. [11-15. How many calories would it take to raise your body

temperature 1°C? How many Calories would it take?

Perhaps you had trouble answering the last question. If
so, some more information may help. Here are two common
formulas used to calculate the amount of heat needed to
change the temperature of water.

calories = mass (grams) X change in temperature (°C)
' mass (grams) X change in tempcraturc 0
1,000

Notice that to use the formulas, you must know the mass
of the object being studied. This means that to answer ques-
tion 1-15, you must know your mass in grams. You can
calculate this by multiplying your weight in pounds by 454

(grams).
(11-16. About what is your mass in grams?

36
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Remember that water 1s used to operatnonally define the

calone. The amount of heat that raises the temperature of

a gram of watei 1°C may raise the temperature of something
clse more or less. But since you are made mostly of water.
you can assume that it takes@he same amount of heat to
rais¢ your temperature as it would to raise the temperature
of the same amount of water.

If yop didn’t answer queston 1-15 the first time, try it again
now. : A

Table 1-3 shows about how many Calones the average
teen-ager needs cach day.

Table 1-3
g}?mm-ﬂwwwww«w.w O me g gy e T ogTme < ¢ ....,...,."q
{ AVERAGE DAILY CALORIE NEEDS K
; Age Range Girls’ Needs Boys’ Needs
. (in years) (in Calones) (in Calones)

I 131015 2,600 3.100
' 16 10 19 2,400 3,600 :

4.\-'¢o -'["A -
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C11-17. According to Table 1-3, about how many Calories
do you need per day?

(11-18. As boys get older, do they need more, or t:ewer,
Calones per day? -

(J1-19. As girls get older, do they need more, or fewer,
Calorics per day?

. Table 1-3 shows that the older girls get, the fewer Calories
they need, but that older boys need more Calories than
younger ones need. Actually, most men and women need
fewer Calories as they get older. But those who are active
in sports or who do hard work may continue to necd a lot
of Calories for'a long tl(? e{g

Let’s assume that the food you eat daxly produces about

2,800 Calories of heat. What effect would this much heat
... have on your body temperature? An obvious start on the

question is to find out what your temperature is now. Activi-

_ties 1-9 and 1-10 show you how.

There are few aubstances that have as high
a specific heat as that of water Ammonia and
hydrogen gas are higher, metals. wood, glass,
rubbet, and other common substances arg all
lower. But without complicating the tormulas
further, it can be assumed that the specific
heat of the body, which consists of about 0%
water, is 1

You should caution students on the handiing
of the oral thermometers in the activities that
follow. Experience.has shown that a high rate
of breakage can resuit from hitting some ob-
ject while shaking down the mercury, and

from letting tho tmrmomotor roll oﬂ the table .
" or desk,

CHAPTER 1 13




Alcohol

1-21. The body temperature wouid go up
about 62°C (112°F) for a 100-pound person;
41°C (74°F) for a 150-pounder; ‘31°C (56°F)
for a 200-pound 'bq\rton\

14 CHAPTER 1

He sure that isopropyl alcohol 13 used in the
1 ot mathanol or burner atcohol

ACTIVITY 1-9. Place a clinical thermometer In a ]ar of alcohol
to sterilize it. Then shake it hard a tew times until the mercury
is pushed to the bottom of the thermometer tube.

ACTIVITY 1-10. Put the thermometer under your tongue. Leave
it there tor three or four minutes, Then read the temperature.

[J1-20. What 1s your body temperature?

[ 11-21. Predict how much your body tcmpcra—turc would go

up 1t one day’s supply of tood (2,800 Calories) were all
changed 1nto heat energy and kept in the body.

1f-you had trouble answering the last question, this infor-
maton should help: .

. . 2,800 Calories x 1,000
Change in body temperature = _
v . Your mass in grams

H

If your body kept all thiy heat inside, you would surely
be as crispy as a toasted marshmallow! Obviously, your body
temperature never gets that high. What happens to all the
heat energy from the food you eat? There are at least thréee
answers to that question. Let’s look at these one at a time.

Keeping body temperature constant

A rock outdoors in cold weather soon becomes about the
same temperature as the air. The same rock bathed in sun-
light on a summer day may get almost too hot to touch. This

38
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ts quite different trom what happens w your body When
you go out it very hotor very cold weather, your temperature
stays about the same.

It takes lots of energy just to keep your body temperature
about the same because your body s usually warmer than
1ts surroundings.

[]1-22. How muc/b warmer than room temperatuie s youl
body tempergture nght now?

The energy needed to keep your body temperature con-

“stant comes from the food you cat. How much energy yon

need depends mostly upon how well your body breaks down
your food and how cold your surroundings are.

[7]1-23. Would it take more, or less, energy to keep your body
temperature normal on a cold day than on a hot day?

The temperature of your body 1s controlled by a negative
feedback system. The system works veéry much like the ther-
mostat that keeps a,room’s temperature constant. -

[J1-24. Fill in the boxes in Figure 1-8 in your Record Book -

to show how your body’s temperature control system works.
In completing the diagram, you can assume that your body
has a “thermostat” and a “heat suppher.” ’

R ’
YOUDSTIM |
WARMER THAN
THE ROOM
TEMPERATUREL

Scientists betieve the body does indeed have
a thermostatic control for temperature. They
have located it in the hypothalamus, which is
in the middle of the brain. The "heat supplier’”
system of the body, however, 18 tar more
complex than the nichrome wire coil in the
student thermostat system. It is intimately as-
soclated with circulation of blood and sweat
gland activity.

~/

Noté Acitually, your body does have a system that acts like
a thermostat and a system that supplies heat energy. But these
systems are much more complex than the ones in the furnace
situation you studied earlier.

Figure 1-8

"CHAPTER 1 15
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Figure 1-9

Body Temperature (°C)

If you desire, you can provide’ a class chart
at some central location in the classroom. As
students compiete this problem break, have
them record their average temperatures on
the chart. The class data should prove inter-
esting. This could provide the necessary data
for the student to find the average tempera-
ture and make a comparison as asked in
Question 1-28. - : N

. 16 ' CHAPTER 1

PRO‘LEM BREAK 1-2

What is the set point of your body’s temperature control
system? The “normal”™ human temperature is often hsted as
98.6°F (37°C). But most people’s temperature 1s a little ‘
higher or a littic lower than this. 37°C is only the average
for a lot of people of all ages.

If you have a clinical thermometer at home, you can find
out what your temperature set point is. You can also find
out whether your body temperature stays constant or whether
it varies around the set point. Always follow the directions
in Activities 1-9 and 1-10 when you measure your tcmpera-
ture.

Check your temperature every day for a week while you
are in class. At home, take your temperature often at regular
intervals. When you have temperatures for at least four days,
graph the data on the grid in Figure 1-9 m your Record Book.
To help you in your plotting, we have marked six-hour inter-
vals for each day on the time scale.

B )

40

39

37
38
35

34

7 TIME

0 6 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24
f—— 1t Day ——— 2nd Day —a¢—— 3rd Day —e—— 4th Day —H|

[J1-25. Based upon your graph, what 1s your set point for
body temperature? . |

When at least ten of your classmates have taken their body

. temperatures, find the average of these. (If you can’t get ten

s

measurements now, come-back to this a little later.) )

[11-26. How closely does the average of your classmates’ ..
temperatures compare to the “normal” temperature of 37°C?

*
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Quite a bit of the energy trom your food s used just to
_keep your body temperature constant. But we said catlier
. that food energy was used tor at least three purposes. What

arc the other two? Let's see.

Using food energy for doing work

«  You use a lot of the energy fram your food to do work.
Everything you do involves work- -walking, raising your
arms, moving your eyes, even just reading this page. In fact,
you do quite a bit of work while you rest or sleep. Your
heart beats, your blood circulates. and you breathe eveh
though you aren’t aware of these things. Being alive means
doing certain kinds of work, so it takes energy to stay alive.

The amount of food encrgy that you need for doing work
is also controlled by a negative feedback system. The parts
of the system are an “energy supplier,” an “energy-flow
controller,” and the muscles that do the work. As you do
more work, the amount of energy supplied to your muscles
goes up. The supply of energy is cut as you begin to do less
work.

[01-27: In your Record Book, fill in the boxes like those in
the space below to show how the amount of energy passed
to the muscles for doing work is controlled. Remember, you
can assume your body has an *“energy supplier” and an
“energy-flow controlier.”

The negative feedback system of the body
that controls this energy supplier and energy-
fiow controller is related to the hypothalamus
mentioned previously. Scientists have likened
itto an appetite computer and sometimes call
it an appestat. But psychological factors enter
into our eating procedures. Sometimes we

Figure 1-10 "
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| ! !
Most of the energy that your body gets from its food is
-used to do work and to keep the body temperature constant.

But suppose you are one of those people who takes in more
food energy than you need for doing those things. What

Food energy storage

happens to the extra energy? L
’ ’ i r .

>

;

“override” the computer and eat more than
we need bacauseé of habit or pleasure or even
because of an emotional upset. And some-

_ times we eat less than we need because slim-

ness bacomas the style. :

CHAPTER 1. 17
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Figure 1-11

It vou studicd Volume 1 ol ISCS, vou learned about the

g Law of the Conscrvatnon of Encrpy That law said that energy

can be changed holn oue form to another but 1y normally
never Cused up”

The Law of the Conscivation of Energy means that any
food encrgy left over in your body from domg work and
keeping, your tempedaturg the same doesn’t just disappear.
It must po somewhere! But where?

Scientists have a good adea of -what the body does with
its extra encigy. 1 tuins out that the body has a way of storing

cnergy to be used later. This stored energy takes the form

of fat!

Any extra food energy taken in by the body piles up as
fat_ If, on the other hand, the body needs more food energy
than it takes in, 1t takes energy out of storage. This means
that fat is used up. The feedback diagram mn Figure 1-11

shows how this works.
More tat builit up.

Input of food
energy rises.

' “Food stat”
Some “‘food stat™ sends a message Fat cells
sanses the rise. to fat cells build up fat.
to store enerqy.

OR

Input of
food energy
goes down.

to release energy.

“Food stat”
*Food stat” sends a maessag Fat cells
senses the drop. to fat cells break down fat.

(

The excess Calories, in the form of fats, are
carried by the bioodstream to storage spots
called tat cells. Jhere these fats are deposited
in the form of triglycerides. These deposits

the heari, kidneys. and the organs of the in-
~ testinal tract they are extremely dangerous to
health and well-being.

-

m .
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under the skin may be unsightly, but around -

‘[01-31. How do you. explain this weight gain?

12

More energ or work
or temperature control.

[]1-28. Suppose you take in more food energy than you
need. What will happen to your body weight?

[111-29. Suppose you take in less food energy than you need.
What will happen to your body weight?

[11-30. Suppose you start doing less work but keep eating
the same amount of food. What will happen to your body
weight?

Many middle-aged people weigh much more than they did
when they were young. Yet they eat no more today than they
did then.

A3
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Calories and body weight

A pound of body fat represents about 3,500 Calories of
stored energy. In other words, to gain a pound of body fat,
a person must take in about 31.500 more Calonces of energy
than he uses in doing work or temperature control. On the
other hand, to lose a pound of body fat,’a person’s cnergy
input must be about 3,500 Calories less than his encrgy
output. If his energy input and output are the same, then

* his body weight will remain the same,

[11-32. Suppose a person 1s overweight and wants to shed
a few pounds. What two things can he do to lgse weaght?

[11-33. To lose 10 pounds, how many Calories must a person
give up? <o

[(11-34. Suppose someone needs 2,400 Calones a day for
doing work and temperature coptrol. If he cuts his tood
intake t¢ 1,200 Calories, haw many Calories is he giving up?
How long would it take him to lose 10 pounds of fat?

.

Me and }hy calories :

By now you should begin to see that how much you weigh
is largely a numbers game. Too many Calories in and not
enough used up and you gain weight. Not enough Calories
in, compared with the amount needed, and you lose weight.
Equal input and output and your weight stays the same.

PROBLEM BREAK 1-3

Your next problem will be to find out how you are doing
in the diet numbers game. In Problem Break 1-1, you began
to keep' track of your food intake. Now you will compare
the number of Calories that you took in per day with the
number of Calories that you actually need. This comparison
will tell you how your appetite control system is working.

Table 1-4 will help you with the arithmetic. Complete the\
Input column with the numbers you got in Problem Break "

'1-1. Use the data on your daily activities to fill in the Qutput
‘column. Remember to use. your list of the things you’ve done
“over the last five days and the values for your size, weight,
and activities from Table 1 of Excursion 1-3 to figure out
'your daily Calorie “output.”

- . .

" FINGER EXERCISE |
TAKES A LOT OF

ENERGY (WORK) |

1-32. Eat less and be more active. The em-
phasis should be more on the eating iess than
on the increased activity. The student should
discover this in Problem Break 1-3 and Ex-
cursion 1-3 that follows. For instance, to fose
a pound of fat (3,500 Calories), a 100-pound
boy would have to ride his bicycle slowly for
more than 30 hours, or swim a total of 10
hours, or play volley ball for 14 hours. But, as
seen in question 1-34, by giving up 1.200
calories, he can tose 10 pounds of fat in about
30 days, so he could lose a%hound in about

3 days.

Note that the data from Problem Break 1-1
(Tables 1-1 and 1-2) are absolutely essential
in order to do Problem Break 1-3. It will aiso
be necessary to use Excursion 1-3 in order
to complete the Daily Calorie Qutput column
in Table 1-4. Some students may need help
with the arithmetic, but a step-by-step method
of computing the output energy is given on
the first page of the excursion.

%

EXCURSION §




The average tor the Input and the Output
columns can be tound by adding the five dally
figures and dividing by 5 But the average in
the Difference column can be tound in either
of two ways The student can add and sub-
tract the plus and minus figures to get a total
and divide this by 5. o1 he can simply find the
difference in the two averages for input and
Qutput Note that this average difference is a
per-day tigure Thus, if it is plus, he will weigh
more a year from now; it it is minus, he will
weigh less (Question 1-35). In Question 1-36,
how much more or less can be found by
multiplying the average ditference by 365 and
dividing by 3500 to get the difference In
pounds In round tigyres (no pun intended)
this is about the same as taking one tonth of
the average dally difference.

20  CHAPTER 1

Daily Calone
Input

Daily Calone

Output iflerence

Day 1

Day 2

Day 3

Day 4

Day 5

Average

[
Table 1-4 ;7

To fill thd Ditlerence column, just compare the number
of Calories in the Input column with the number in the
Output column. If your input is more than your output, put
a plus sign (+) in front of the number in the Difference
column. If your output is greater than your input, use a minus
sign (—). For example, +250 means that input was 250
Calories greater than output, and —250 means that output
was 250 Calories greater than input.

Once Table 1-4 is completed, you are ready to draw some
conclusions about your cating habits. Use the Average row
of the table to answer these questions: .

[J1-35. If you ‘keep eating and living as you do now, will
you weigh more, or less, one year from now?

[]1-36. How much more or less do you predict that you will
weigh? (Hint: Remember that 3,500 extra Calories equal 1

pound of fat.)

[(J1-37. Is your appetite control system working well?

Why is body weight so important? .

By now you should understand the factors th%t determine
body weight. You should also see how negative feedback
systems work to keep body weight under control. Finally,
you know enough overweight people to realize that the appe-
tite control system gets out of adjustmerit quite easily.

So what if you eat more food than you redlly need and
you get fat? If you don’t mind lookmg a little chubby, should
you worry about it?
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A little body fat is both uscful and good. It shapes the .
body and provides a supply of energy in emergencies. But
more thadh fifty million Amencans are senously overweight.
For those people, being overweight is a serious health hazard.
Why? Let’s sce.

For every pound of extra fat. the body has to build about &
200 miles of extra blood vessels to supply food and oxygen.
With this extra mileage, the heart must work extra hard to

pump blood through thesc tubes. This, in turn, can produce | 35 1ne iist will vary. However. on the basis

Scrious strain. of previous knowledge. the student might
name 9llbotos, kidney diseases' and athero-
sclerosis_ a serious disease of the arteries, in

[(CJ1-38. List as mdny other physical C&C(.lb of being over-  addition to the heart disease that is alluded

WClght as you can think of. to here. Physiologists have also found that
overweight teen-agers are reluctant to exer-

cise because of the physical discomfort, and
You've pr,ob}bly seen weight charts. They usually list the  thus they compound the bad effects.
avcrtige‘_ _de weight according to onc’s.sex, age, and b_uild. Excursion 1-4, keyed here, is of general inter-
Anyone above or below the average weight 1s “overweight”  est
(12 M ” . M -' .
. underweight.” Are you average, overwctght, or under SCURSION |
weight? To find out, turn to Excursion 1-4, “How Do You S atl 0

Measure Up?” .

Is the average weight the best wenght" Is it’just as unhealthy
to be underweight as to be overweight? You should be able N
to answer these questions after you study Table 1-5. (The ' o \ .
table deals with boys and men, but the trends are the same . .
for girls and women.) The table shows the death-rate for
men of various weights, heights, and ages. A death rate of
1.00 is the awverage. A rate greater than 1.00 means that
people are dying earlier than they should. A rate of less than i )
. 1,00 means that they live longer than the average. ' CHAPTER 1 21 S
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‘ It will be of interest to the girls in your class
that the death rate for the overweight female
is not quite so high as is shown in the table
for the male. However, as stated In the text.
the trend is the same and the figures are stili
disturbing.

Empbhasize the optionail nature of this problem
break. You may want to add a word of caution
on foolish dieting practices and the necessity
tor having a balanced diet.

DEATH RAIL FOR M'N OF DIFPLRUNT WHIGHTS

Ager Under 40 Ages 40 and Over
Werght Short | Mediwn | Yall | Shott | Medium | Tall
40 1b below averuge | 115 s - 1.20 1.00 1.00

20 1b below average | 0.95 0.90 0.90 1.00 095 095

Average weight 1.00 1.00 1.00 | 1.00 1.00 1.00

20 Ib above average | 1.1S | 110 {110} 120 ] 120 | 110

40 1b above average { 135 | 125 1251 135 130 ] L2S

" 60 Ib above average | 1.90 145 | 145 ] 160 | 150 hh

. Y
| S AT T S S PP S [ VNI S VU TP PRI CU WAL VORPLIS PPy

Table 1-5

[(11-38. Is it healthiest to be overweight, undcrwcnght, or
average weight?

Studies have shown that such diseases as heart trouble and
diabetes are more common among overweight people. This
fact probably accounts for the increased death rates shown
in Table 1-5. Because of these and other facts, doctors almost
unanimously recommend that people keep their weight under
control.

%

PROBLEM BREAK 14

This is an optional activity. Be sure you get your parents’
okay before trying it! If you have diabetes or are’ taking
special medication, changes in your diet may be unwise.

How long would it take you to take off or to gain 2 pounds?
That’s your task for this problem break! Do it any way you.
want to, but keep a careful record of your procedures, your
diet, and your results. Try to do it within one week. Be sure
to weigh yourself at the same time each day.

As you think about. this chapter, keep in mind that there
is much more to food than just Calories. Vitamins and min-
erals are also important. You can have a “perfect” diet in
terms of Calories, yet one that lacks the necessary vitamins
and minerals. Such a diet could lead to serious problems.
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In this chapter, you've learned about the relationship be-
tween diet and body weight. You've seen that negative feed-
back systems help keep your food intake in balance with your
energy needs. You've also seen that the body’s feedback
systems somelimes don’t work very well. When this happens,
health problems can result.

Over the next several weeks. you will look at some more
of your body’s feedback systems. You will also tind out what
happens when things occur that affect the way these systems
work.

Before going on, do Seit-Evaluation 1 In your Record Book.

GET IT READY NOW FOR CHAPTER 2

Problem Break 2 1 calls tor the use of aither
corn and pea seedlings of corn and pea .
seeds. Both can be used very pttectively It
you decide to use the seedlings, they will have
to be started sometime in advance in order
to have them ready for the students. They can
be planted in moist soil in cans or fiats Keep
watered. The problem break also calis tor one
cigarette per student-team, transparent tape.
matches, paper towels, and baby-food jars, all
of which must be supplied locally. You may
want to pre-cut the rubber tubing in.6-cm
lengths in the interest of sconomy. Expaeri-
ence has shown that the air pistons will work
better and last ionger it they are perlodically
fubiicated with Vaseline or silicone spray lu-
bricant.

CHAPTER 1 23
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EQUIPMENT LIST ~ A .
Per studert team ¢ T
1 36-mi alr piston Tape CHAPTER t MPHASIS
ro, 1 8-cm plece of rubber tubing Matches
.- 2 baby-food jars with lids Paper towsls Avallable evidence suggests that smoking is .

1 cigarette 1 thermometer (metal bacy, a serious, or pven fatal, hedith hazard. i

GCom and pea seeds or seedlings

. Where There’s Smoke, Chapter 2
¢ There’s Fire

NOTE Data on smoking is presented as ob-"
jectively as possible, without preaching Stu-
dents are called upon to draw their own con-

) 3 olusions and make their own decisions.

SR R Good health is really good negative feedback, When your
' negative feedback systems work as they should, they keep -
. your body’s activities near the proper set points. When they
.don’t work, disease and even death can result.

Today we hear a lot about the dangers to health caused
by smoking. In this chapter, you will try to find out what
relationship, if any, there is betweenr smoking and health. ” -
You will also be studying the effect of smoking on the body’s )
all-important negative feedback systems. | _ -

Antismoking buttons are common. S0 are television, radio, '
and magazine statements like these: ~

1. One out of ;vcry seven deaths this year will be linked
to cigarette smoking. \n _ :

. 2. Men 25 years old who have never smoked will live 64

*ﬁix ~ “years longer than men who smoke 20 to 40 cigarettes

R a day. o | .

e / 3. Cigarette gmokers die of lung cancer up to ten times

more often\than onsmokers. .

_ 4. Of men aged 25, twice as-many heavy smokers gs non-

Y- ‘ smokers die before reaching 65. ™ ) .

i B 5. About 3,200 children and teen-agers start smoking every X [y = ' .

i Lo day. If this continues, about one million children now ; :
_in school will die of lung cancer by age 70.

- " 6. Every smoker ‘s injured. Smoking kills some, makes

N . others very ill, and gives all smokers far more than their
- - share of minor illnegs and loss-of workdays.

- - - 7. On the average, a hedly smoker smokes about 750,000

- ' cigarettes during his lifetime. From doing\his, he loses

4,400,000 minutes.of;‘ lifé compared with a yonsmoker. ~ 25

Excursions 2-1, 2-2, and 2-3 are keyed to this
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MAJOR POINTS

1 Tobacco smoke is a vary complex mixture
of gases and particles More than 500 difter

ont matenats have been found 1 uigasrette
smoke

2, In a person who smokes, the cilia on tha
bronchial epithelium are reduced 1n numbaer,
stiowed. or absent The mucus and its trapped
parucjos are not moved Instead they remain
and accumulate, allowing the trapped parti-
cles to irritate the epithelium constantly.

3 Negative teedback in the form of coughing
attempts to do something about the irritants
10 the epithehum in smokers

4 Data suggest that more smokers have
coughs and other respiratory problems than
do nonsmokers.

5 As smoking increases, bronchial changes
increase.

6. The air sacs (alveoll) ot heavy smokers
break down

7. The numbel of deaths from lung cancer
has increased rapidly during this century.
while deaths from moat other diseases have
declined. )

8 Data indicate an increase in fung cancer
death rate with an increase in smoking

9 The amount of carbon monoxide in air
exhaled is greater for smokers than non-
amokers.

in the adjacent problem break. the students
may use either corn and pea seedlings or
corn and pea seeds. It seedlings are to be
used, they will have to be started ahead of
time (see teacher note at end of Chapter 1).
Seedlings have the advantage of being al-
ready growing, it is impossible to know
whether or not a seed is viable. Ot coung. it

possible (and advantageous) to let students

e both seedlings and seeds. Before stu-
dents begin the activity. should you get any
clearances tor smoking’ the cigarette, and
the resulting cigarette smoke in the room?

26 CHAPTER 2

Sounds pretty bad! But s there any evidence (o back up

the claums? Or are the statements just a lot of scare propa-
ganda? Herg's your chance to find out.

Yo arc mamly interested i the relatonship between

smnl'\‘ihg and human health. But studies that involve pcoplc

" aare quite hard to do. You can. however. find out how smoke

affects other living things. Let's try an experiment with plants
first. While you are waiting fdt results, you can study what
smoking may possibly o people.

PROBLEM BREAK 21 o

In this problcﬁl break you'll study the eflect of ocigarette

chemicals upon living cells. The next three actiggties show
you how to collect concentrated cigarette chemicalggYou will
need the following materials:

1 35-ml air piston
1 6-cm piece of rubber tubing

2 baby-food jars with lids ] ;

1 cigarette

Corn and pea seeds or seedlings Z
Tape _
Matches
Paper towels

ACTIVITY 2-1. Tape the cigarette to one end of the tubing.
Place about 15 miliiliters of water in the baby-food jar.

0

ACTIVITY 2-2. Push th( plunger of the air piston ali the way

in; then push the eiid of the pl,slcynlo the tubing as shown.

Light the cigarette. Siowly pull

t the plunger to “smoke”

the cigarette.

2388 ',‘\-h__:-\‘_‘\“'.‘é \J
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ACTIVITY 2-3. Carefully remove the tubing and bubbie the
cigarstte smoke slowly through the water as shown. Repeat
until the cigarette is fully smoked. Place the iid on the ‘jar
when storl{g/:l/n“soluth‘m.

Smell and, if you wish, taste a drop of the cigarette- ,

chemical solution.

Just how you study the effect of cigarette chemicals upon
cells is up to you. Here are a few possibilities. Your teacher
has some corn and pea seedlipgs. Every day you could apply
some of the cigarette-cherhical solution to a portion of the
plant, such as the stem or leaves. Then you could decide
whether those portions of the plant grow normally. Or you
could use corn and pea seeds to find out whether cigarette

chemicals affect their germination. Activity 2-4 shows your

how to do this.

Students may have difficulty in eftectively ap-
plying the cigarette-smoke solution to the
seediings. The natural waxinass of the leaves
makes the solution run oft quickly. You may
want 10 suggest that they figure out some way
to kedp the solution in contact with the leaves
or stem for a longer time. One method might
be to moisten pieces of paper towel and apply
thees t0 the plant parts. Unless the solution
is in contact with the plant for considerable
time, there will be little or no effect. .

ACTIVITY 2-4. Cuf out 2 pleces of paper toweling to fit the
bottom of a baby-food jar. Wet the toweling with the cigarette-
chemical solutlon. Place a fow mds on one moist towel.

Cigarette-chemical solution

LAY

o
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This chapter. parhaps more than any other,
<ontims some  scientihic words  that  may
cause the students trouble both in under
standimng and in pronunciation How you han:
dle this probiem with students 1s up to you,
but it might be heipful to have the terms which
seem 10 cause the most trouble identitied

-@plitheflum (ep-uh-THEE-l8e-um), plural epi-
theha A lussue, consisting of one or more
layears of celis, that ines the cavities, canals,
and ducts of the body and the tree surfaces
exposed to the air.

goblet cell. One kind of cell of the epi-
thehum, which produces mucys.

mucus (My8o-kus). A stifky. viscous sub-
stance secreted by certain cells.

cllium (siL-ee-um), plural cilla. A hairlike,
movable dfo]octlon trom a cell

cillisted (siL-ee-ayt-id). Having cilia.

basal (BAv-sul) cell. An underlying cell in

the epithelium that forms the foundation for-

the outer celis.

air sac. The common term for aiveolus
(al-vEE-uh-lus), plural alveoli; an air cell in the
lung. '

emphysema (em-fuh-SEE-muh). A disease
ot the lungs in which the air sacs are enlarged
and the passages leading to them constricted.
This results in insufticient oxygen supply to
the body, along with poor CO, removal. it is
often associated with bronchitis (bron-Ky71-us),
inflammation of the air passages to the lungs.

cirrhosis (suh-RON-8US). A serious disease
of the liver, characterized by the alteration
and breakdownjof the cells.

Figure 2-1

‘28 CHAPTER 2

It possible you should check the plans for the
axperriment espadtally to sea if controls have

Describe your experiment and report yowr tindings and
conclusions 1 your Record Book. Don't forget to set up
controls. Once you have this expenment under way, it will
take only a few minutes cach -day to make your observations
and record your findings. Use the rest of your tume to move

ahead n the chuplcr. been set up The expeariment itself will require
several days for completion. You might want

10 have the students label their own baby-tood
jars, seedlings, otc.. with tape or wax pencll,
to avoid mix-ups

Now let’s try to find out whether smoking aflects any of
the negative feedback systems pf your own body. *

As a first step, you need to know what certain parts of
the body look like when they are normal. Then you will have
something to compare them with when you try to find out
what tobacco smoke does. *

Most of the organs inside your body are lined with a tissue
called epithelium. The inside of your mouth is a good exam-
ple of epithelium. Most epithelium on the inside of your body
is a soft wet tissue with lots of blood vessels. Skin is another
type of epithelium. Tt

Figure 2-1 shows what epithelium looks like under a mi-
croscope. Notice that it is made up of/several kinds of units,
called cells. The cells have different shapes and are arranged
in layers. ' )

The inside story |

-

Ciliated celis Cllia Basal cells

The epithelium. shown in Figure 2-1 is from a person’s

“‘lungs. It helps the body get rid of dust that is breathed in. |
The “goblet cells” produce a sticky material called mucus.

N )
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Germs, dust, and other parucles t,ct trapped i the mucus
from the goblet cells.

The ciliated cells m epithcha have hairhike structures,
called cilia, that beat back and forth. The citha push mucus
and the materials trapped it up to,the nose and mouth,
where 1t can be removed.

((J2-1. In what way is the epithchium part of a negative feced-
back system?

((]2-2. What does it help to control?

The arrangement of cells in epithelium normally stays
about the same. When a cell dies, a new cell like it is pro-
duced. Cell production goes on at the same rate as cell death.
Figure 2-2 shows how the process of cell production can be
thought of as being controlled by negative feedback.

3

2-1. The epithelium is part of th& nsgative
feadback system in turnishing control ot
mucus, cilla movement, and cell repiacement.
Thesa in turn help control the build-up of dust
and other particies in the lungs.

Cell production
regulator sands ’
Cell loss Change in rate a message to the Cell production
rate goes up. sensed by cell cell production controller speeds
production regulator. controller to speed up cell production.
/\ A up cell production.
1 L J L

Cell production
ruto goos down.

to cut production.

Cell prdduction

regulator sends a ¢ Change inrate

message to cell sensad by cell
production controlier production reguiator.

AV

Cell production .
rate goes up. "

What'’s tobacco smoke anyway?

Okay, now you see how the epithelium of the lungs and’

windpipe looks and works when normal. Next you will try
to find out what the epithelium of smokers looks like. But
before you do, let’s take a look at what tobacco smoke is.
Table 2-1"describes a few of the more than 500 materials

“that have been found in tobacco smoke.

Cigarette smoke is a mixture of gases, chemicals, and mil-
lions of uny particles. During smoking, these materials are
drawn into the nose, throat, and lungs. What do they do to
those stmcnhxes" Let’s sce'

x
1 / S

Figure 2-2
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\ . Chemical

Devenipuion

. Nicotine
t i

A porson. large doses can cause death due to

. Cancer-producing
° substances

fatlute of the breathing system.
e

About two dozen chenicals have been found
10 cause cancer in rats and nuce in laboratones.

_ Imitants
\

Many substances 1n tobacco smoke are known to
irntate the breathing system.

_ Carbon Monoxide
. & (CO)

- ]
. 3

A poisonous gas, luge doses can kill by re-
ducing the amount of oxygen that the blood can
carry.

- Arsenic

A poison that can cause cancer

“ especially effective it microscopes are avail-

cells.

et cell
Goblet cells Chliiated cell Basal celis

A I : mu 21
' Several studies have fompared the physical-differences
between smokers and nonsmokers. Most of these studies were

made on the bodies of people who had died. Only after death
« Excursion 2-1 Is for general interest. itcanbe  can detailed observations of the inside of the body be made.

able. - In many of these studies, human cells, tissues, and organs
B : were studied with a microscope. To learn more about cells,

. . l:'(q'J .'1!.1 \ - “ -
a at>1.0\ tissues, and organs, turn to Excurslon 2-1, “How Are You

Organized?” If you have a microscope available, that excur-
sion will also show you how to look at some of your own

Figufé 2-3 shows the epithelium from the windpipe of a
person who has smoked for a short time.
( Figure 2-3

-

L.

-

.

3
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" When the cilia become fewer or-beat more slowly, mucus
. begins to pile up. Materials trapped in the mucus irritate

(12-3. Describe any differences thit vou see between the
epitheliym shown in Figure 2-3 and the normal epithelium
shown in Figure 2-1.

[.]2-4. Describe what must have been difterent about the rate
of basal cell production to produce the ditferences between
Figure 2-1 and Figure 2-3.

(2-5. Briefly explain your answer to question 2-4 in terms
of the feedback diagram in Figure 2-2.

In people who have smoked a long time, the epithelium
of the windpipe changes even more. It is often thicker be-
cause of more basal cells and bigger goblet cells. The cilia
are often fewer and beat more slowly. (Sce bigure 2-4.)

(J2-8. What would be the effect on the body of bigger goblet

‘cells? (Hint: What do goblet cells do?)
J2-7. What wdhld be the effect on the body of fewer and

slower-beating cilia? ’

You remember the cilia move mucus and its trapped ma-
terials from the lungs and windpipe to the nose and throat.

the epithelium in the windpipe and, the tubes in the lungs

(Figure 2-5). i "

Students should he abla to see an mcreased
numbar and depth of thae basal cells in Figure
2-3 This must be the result of an increased
cell production rate In tgims of the fsedbachk
dlagram in kiqure 2.2 the cell production
regulator senséd a change in the loss rate and
sent a message to the cell production con- )
troller to speed up production, which it <id.

Figure 24

—— Tar irritants

Figure2-5 =
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You may bs interested to know that the per-

; centage figures in the Cough columns repre-

g | sent a summary of tive separate studies; in the

j Other Respiratory Problems columns, it is a
summary of four dtudies. )

; S

: - . Figure 2-6

i -~

L
, .
, \ |
.

' ' l ’ - . . .
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Often the smoker ties o ?}:l nd of the irritaton in his
lungs by coughing. This may explain the so-called smoker’s
cough. Do nonsmokers have as many nasty coughs and other
1espiratory problems? Table 2-2 may help you answer this
question.

Table 2-2

r\l"""" v P AT AP TR A Ty S . . - - ~
1

COMPARISON OF SMOKERS WITH NONSMOKLERS

t Percent with Other ;
Percent with Cough Respiratory Problems

Smokers Nonsmokers Smokers Nonsmokers

% 240 74 25.8 145 !

—

q

E-w»;m.mu FRE TTRS P ORI U P NP W SR O PR VO Ty eY S

[]2-8. What do you conclude about the relationship between
smoking and coughs and other respiratory problems?

'
' Long-term effects ot{ epithellum

In longtime smokers, both the kinds of epithelial cells
produced and the number of each kind are often quite ab-
normal. Somehow the materials in tobacco smoke seem to

; affect the feedback system that keeps cell production and

growth cldse to a set point. Sometimes the ciliated cells lose
their cilia entirely and the arrangement of other cells 1s
disturbed even more (Figure 2-6). .
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Scientists have concluded that control over eprthehum cell When this happens. tha closed 1oop of the
% division 13 often lost completely i smokers, T thas happens, foadback system n bigure 22 destioved
: 1he call production controtler speads up pro-
abnormal cells grow wildlv and a conditbon known as cancet duction. but does not slow it down
develops. Cancer cells grow and reproduce so fast that thev
destroy or push aside the normal cells around them (bigute  Figure 2-7
2*7). Abnormali coll
N .
Effect on alr sacs The lungs of an average-size m@an contain
. about 300 miliion of these alveoh. or air sacs.
Now let’s make another comparison between the lungs of  The air sacs cause the expanding and con-
. . . . R e Thice t . K tracting of the lungs during breathing. and
a :smokg an.d those of a nqnmnokcp ths’ time we'll .look _ they provide the necessary surtace area for
. at the tiny air sacs that receive the air that's breatlyed n. the intake of oxygen into the blood. In fact.
’ Figurc 2.8 shows a microscopic view of normal air sacs. their total surface area is about equai to"the
X - ) floor of an average-size classroom, qr about
- Notice that the sac walls are thin. They can easily pass oxygen 600 square teet.
and carbon dioxide in and out of the bloodstrcam. Because
the walls are so twisted and coiled, there 1s lots of surface
for the gases to pass ghrough. -~ Figure 2-8
——————— [ S, )
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Air sacs _“ ¢ =
of normal y - ¢
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air sacs
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Figure 2-9

The walls have broken down in Figure 2-9,
and the air sacs are larger. This means that
there is less total area available to absorb

oxygen.

-On the next page the students do Problem

Break 2-2. You may have to show the correct
method for measuring a pulse, using the tips
of the fingers. One eftective way to measure
breathing rate is to have the subject raise an
arm upon inhaling, and lower it upon ex-
haling. The experimenter can count the num-
ber of up-and-down arm movements in 30
seconds, and the total (up plus down) will be
the number of breaths per minute. Some peo-
ple may be seif-conscious on the first trial, 80
it would be better to take four trials but aver-
age only the iast thies.

It students use classmate-smokers as sub-
jects, they will probably tind that the data are
not too conclusive. Teen-agers have not

""émoked long enough to show extremely

marked effects. it would be better if they could
include some adults in the heavy-smoker cat-
egory.

\

L
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Now look at Figure 2-9. 1t shows the way the air sacs of
many heavy smokers look.

((J2-8. How does Figure 2-8 differ from Figure 2-97

[((J2-10. What effect would the change shown most likely
have upon a person’s breathing?
-

Amount of smoking and changes in the windpipe

So far, you've been comparing the lungs of smokers with
those of nonsmokers. You've not considered very much
whether lung damage is related to the amount of smoking
that is done. Does a lot of smoking produce more changes
in the lining of the lung than a little smoking? Table 2-3
contains data on changes in the epithelium of the windpipe
of smokers. Perhaps it will help you answer this question.
Table 2-3

75‘1 PR D B A LN S At RN R St b B e i fu ALl g R TE L Hal AT L Ll RS £ O SN LR b At W\fj
. v N - -

o

EPITHELIUM CHANGES FROM SMOKING y

i : Percentage of |
¥ Percentage of Epithclium Samples
! Amount of Thickened Epithelivm | with Completely
Smoking in Samples _Abnormal Cells
- Nonsmokers 1% 0%
3-1 pack daily L 8% ’ 0.3%
- 1-2 packs daily 17% 4%
" More than 2 packs daily| . 37% 1%
k~ P e Tk o Dt sl ST A £ 4 vatite o S0 PR TURITTET LU RTT ST O 1 RSP SO SNPY TN Pr PR ~«-J-.--u~w
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[ J2-11. Whatdo you conclude about the relationship between
a. the amount of smoking and the degree of thickened
epithehiim? )

b. the amount of smoking, and the pruulu of abnormal
cells?

PROBLEM BREAK 2-2 }

Is there any diference between the normal pulse and
breathing rates of smokers and those of nonsmokers? Does
exercise have a different effect on the pulse and breathing
rates of smokers than 1t has on those of nensmokers? Doces
#® take longer for the pulse and breathing rates of smokers
or of nonsmokers to return to normal after exercise?

Find two groups of eight to ten people (smokers and
nonsmokers) and collect the data you need to answer the
questions just posed. Try to keep the smoking and nonsmok-

ing groups alike in terms of age, physical condition, etc. It

you don’t know how to measure pulse and breathing rates,
ask your teacher for help. For subjects, you can usc friends,
relatives, or classmates.

If you would like, try to compare heavy smokers with light
smokers, as well as smokers with nonsmokers. Record all data
and conclusions and descniptions of experiments i your
Record Book. If you have trouble in deciding what questions
to ask Excurslon 2-2 will help.

"In Problem Break 2-2, you probably found some fairly big

- differences between the heartbeats of smokers and the
heartbeats of nonsmokers (and between the heartbeats of

light smokers and those of heavy smokers). With each beat,

" the heart pumps about 70 ml of blood.

(12-12. Compared with the average nonsmoker, how much
more blood is pumped by the heart of an average smoker
per hour? per day? per ycar?

If you would like to find out more about your heart and
how it works, try Excursion 2-3, “The Round-and-Round
System.”

In the next problem break, you will try to measure another
change in the blood system as a result of smoking. You will

do this by measuring fingertip temperatures.
.

2-11 Theta seems to bo a direct relationship

m both s and b

Y EXCURSION

Excursion 2-2 is remedial in helping with in-
terviews or questionnaires. Otherwise, it is of
general interest. Excursion 2-3 1s of genaral
interest, on the circulatory system.

4:»:«1- 35K
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I some of the temperature measurements are
to be done outside school (parents, triands,
neighbors). you will want to have control over
the return ot the thermometers. It this can be
worked out. the student results on the prob-
lem break will be better than it they just meas-
ure each other's temperature in the class-
room. .

Smoking sesms to have a constrictive effect
on the blood vessels. especially the capillar-
ies. The effect is much greater on some peo-
ple than on others. This is probably why it is
congidered to be one of the contributory

causes of atherosclerosis, the serious circu- g

latory disegse. With the blood vessels con-
stricting. the student should find that smokers
have a lower average tingertip temperature
due to the decreased circulation.

36 CHAPTER 2
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PROBLEM BREAK 2-3

N7

Do you supposc everyone's fingertips arc cqually ‘warrg?

|.et’s compare the fingerup temperature of smokers with that:

of nonsmokers and find out. To do the study, you will need
to test at least ten smokers and ten nonsmokers ( morc
if you can). You will ncgd a thermometer to do the Sidy.

ACTIVITY 2-5. Have each person hold the thermometer as
shown. Read the temperature when the liquid stops moving.
Record the temperatures in Table 2-4. i

Table 2-4
o - . e, - R
FINGERTIP TEMPERATURE (°C)
Smokers Nonsmokers
1 6 1 “\ 6
2 17 2 > _
3 8 3 8 "
4 K 4 F1o
s -\ 10 5 10
Avcrage: N Average:

e

\Explain in your Record Book your observations and con-
clusions from the fingertip temperature: experiment.

-Statistics on smoking and dlmu'

Still more evidence of a relationship between smoking and
health has come from what are called statistical studies. In

~
.

-
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statistical studies, groups of people are compared. For exam-
ple, the smoking histotics of persons with lung cancer might
be compared with those of people (the control group) with-
out that discase. Let's look at the results of some statustical

studies.

Figure 2-10 shows what has been happening since 1900

"to the number of people dymng from certain causes. On the

graph, a line that slopes down to the right shows that the
number of people dying from that cause is becoming less

when compared with other causcy.
LY

All causes __, |
of death

Qther causes ----

. Heartand
clrculatory _.__|
diseases

Pneugnonia
and Influenza“-.,
N

e O
/_/W
®
Tuberculosis -~ \7’%
Other infectious _. .3 -
_+ . diseases \,\ \;

Cancer (except B
lung cancer)

b\* .
\
N .
. S

Y

Lung cancer ----

N

RS

Death rates

1900 1910 1920

1930
/

1940

1950

1860

Figure 2-10

Students may question you about Figure 2-10.
It isn‘t the same kind of graph that they are
accustomed to. Without horizontal lines and
numbers on the vertical axis, no comparison
can be made of the actual number of deaths
trom any one cause with the numerator from
another cause. In its present form, it shows
trends over the years.

w
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2-14. The general trend was downward_ with
thres notable exceptiona.-H{eart and circula
tory diseasss remained tively constant:
cancer. except lung cancer, showed a mod-
erate upward trend: and lung cancer had an
extremely sharp increase.

~

[ 12-13. 1s the death rate
down, or staying about

Oof Most discases going up, going
¢ same?

(]2-14. What cxceptions iy the geneiral tend do you notice?

The death rate for most dpcases has been dropping stead-
ily. But for most kinds ofA€ancer, the rates have been going
up. The rise in death rate is especially steep for lung cancer.
More detailed information on what has been happening to

Figure 2-11  lung cancer death rates is given in Figure 2-11.
LUNG CANCER DEATH RATES
50
45
40
& WP ( J
T 35
L 2 P
' . & 30
8‘ 26 /
‘g2 < .
o / J ’
9 15 :
10 : /
. / ) femal® /
« * 0 | I . | i 1 2 4 1 LA 5 2 A A i 2 | N T | LR 41 A A A} A A A 1
1930 1935 1940 —~ 1945 1950 1955 1960 1965 1970 ~ 1975

in question 2-15, the assymption of the size
of the population is predicated on present
trends. Various movements such as Zero
Popuilation Growth could changs this.

This problem break will probably provoke
some good discussion. Howevaer, accounting

. for the-differences may prove difficuit or im-

possible. Various hypotheses have besn sug-
gested: a linkage between sex hormones and
cancer-producing agents; a sex-linked sus-

© ceptibility. to carcinogens; effects of different

behavior patterns between sexes. There Is no

- general agresment on the reason among scj-

sntists.

38 .  CHAPTER 2 ‘.

{J2-15. How many male Americans do you predict will die
of lung cancer in 1975? How many females? (Assume that
the population of the UJ.S. is about 220,000,000 and that the
numbers of males and females Jrc equal,)

PROBLEM BREAK 24 -7

- The difference between the lung cancer death rate for men

and the rate for women is very great. What could account
for such a huge difference? Discuss your ideas with your
friends, parents, and clsssmates. Then describe your thinking
in your Record Book. Also note any additional information
you would need in order to test your theory.

62
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CIGARETTE USE IN ThU UNITED STALES®

—
 Population 18 years of age and over
& . _ : Hopefully. students will know that an easy way
et e et “‘“”"“'“WMW’-:J“M-“*"‘4“ to use the data to make a prediction is by
Table 2-5 graphing. it they do this, they will see that the

curve Is flattening out. That is, the average

Could the rapid increase in lung cancer that you've secn  use per person per year hos stopped increas-

na? T . )8 o - ‘e ool ing as rapidly as it was. On the basis ot the
be related to smoking? Table 2-5 shows the history of ciga- oo 4 orediction for 1870 would be 4,300

rette use over the last 35 yecars. plus.

Year Number Used/Person;: Year

? 1930 ‘ 1389 ;

. 1940 2,558 i -

. 1950 3,522 ; .
1960 4,171 41'
1965 4258 1

\ 1970 :

.5

[]2-16. How many cigarettes do you predict the average
person over 18 smoked in 19707

[]2-17. What assufiptions did you make in answering ques-
. tion 2-16?

Be careful as you interpret Table 2!5. It does not mean
that every person in the United States smoked\d,258 cigarettes

in 1965. Obviously, not everyone smokes, and notall smokers =
smoke the same number of cigarettes. The number 4258 was > )
gotten by dividing the total number of cigarettes sold in o5
by the total number of people in the United States over 18.
Well, it seems that lung cancer death rates and the number
of cigarettes smoked are both going up at the same time. ,
[]2-18. Does this fact prove that cigarette smoking is a cause
-~ of lung cancer? Explain. ' . 2-18. No. But it presents strong evidence for
a relationship between smoking and lung
. cancer. ) .

No matter how you answered the last few questions, you
will probably agree that it would be a good idea to get more
evidence. After all, some nonsmokers die of lung cancer

. while some heavy smokers never get the disease. CHAPTER 2 ' 39
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Yearly Deaths from Lung Cancer

Figure 2-12

Figure 2-12 relates the number of cigarettes smoked by
men to lung cancer deaths among men.

' " 2-19. Figures 2-10 and 2-11 do not show a 4 [J2-19. Describe what relationship Figures 2-10, 2-11, and.

relationship between number of cigarettes _ i
e oked and Incidence of lung cancer. But 2-12 suggest between lung cancer and the number of ciga
Figure 2-12 shows a definite relationship. As  Tettes smoked.

the number increases, lung cancer deaths
increase. _ . Table 2-86

oo O, e
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H Table 2-6. 3 to 1 pack daily, 7.5 times greater :
i risk; 1 to 2 packs, 13.3 times; more than 2 Amount " Risk of Getting Lung Cancer '
| ~ packs, 16.8 times greater risk. - Smoked Compared to “Never Smoked”
' , : Less than § 4.7 umes greater risk
pack daily :
4 to 1 pack | ~ _____ times greater risk .
. daily ’ .
"1t02packs . — . tlimes greater risk
. daily '
More than 2 " times greater risk '
packs daily
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Lung cancer death rates are clearly assoctated with in- it students have alieady worked with the 1SCS
T - : h i h

creased smoking. Table 2-6 can help you sce what happens YNt Environmental Science. they will have
. i . - additional insights into thes problem Industrial

to the risk of getng lung cancer as smokig mcrcases. In poitution in larger cities seems 10 be a factor
your Record Book, complete the table by using the data from An interesting. but perhaps unexplamable,
T . . . h . discrepancy in the bar graph is the drop in
Figure 2-12. Notice that the op row has been completed (o1 geath 1ate for smokers 1n the community of
you. To get the number 4.7, we -divided the ““Iess than'§  10.000 0 50.000 people, while the death rate

» . . . for nonsmokers increased directiy with com-
pack™ rate (56) by the “Never smoked™ rate (12). @unity size.

PROBLEM BREAK 2-5

You've seen that smokers have a higher death rate from
lung cancer than nonsmokers have. Is smoking the only
variable that 1s associated with the increasing lung cancer
death rate? Figure 2-13 provides some helptul information
for answering that question. - : :

’ Figure 2-13

Lung Cancer Death Rate
per 100,000 Persons

1000 to, 10.000 to More than
10,000 people 50,000 people 50,000 people

Size of Community

-~

In your Record Book, describe what Figure 2-13 suggests
as to the relationship between death rates for lung cancer
and the size of the town people live in. Also discuss any
possible reasons you can think of to explain why nonsmokers
in large cities die from lung cancer more often than do
nonsmokers in small towns.

Is lung cancer the only disease that smokers get more often
.than nonsmokers? Table 2-7 gives some more data on the -
death rates from other diseases. : : CHAPTER 2 41
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r
' Kato of Smokers to
Causc of Death Nonsmokers
- ‘hitis ¢ smphysem i 1.0
The combination of bronchitis and emphy- Bronchiis and emphysema 6l
sema as a cause of death was relatively rare Canctr of the voice box 5410 ).0 :
) 30 years ago Now, as can be seen from the
: table. it leads the hst it is the Number 1 respi- Cancer of the mouth and throat 411010
ratory ailment and afflicts more than 10 million N i .
_ Americans. Another rapid riser is “other blood Cancer of the food tube 341010
/ vessel diseases.’" which in partinclude athero- ,
sclerosis. mentioned aarlier. Smoking seems Ulcers of the stomach and ! |
. to be at least a contributory cause. Inciden- g
' tally. this Is another dissase that affects males small intestine 28 1Q¥|,0 .
much more than femaies. Othet blood vessel discases 26 to 1.0
in Problem Break 2-6. some students will N . '
likely say that the reason is that smoking has Cirrhosis of (‘hc hiver 221010
a calming effect. This is really an erroneous ~ ST
. supposition. The data do not indicate that Cancer of the bladder 1910 1.0
! fewer smokers die trom causes in this cate- !
gory, but rather that only slightly more do. Heart arl¢ry attacks L 171010
Probably a better supposition is that*there is . .
i no reiationship. Some good discussion should Other heart discases 171010
' —
result here. High blood pressure 15w 1.0 :
. *
Accidents, violence, suicide 121010
l~. - - . B Y ETY “ s ﬁ . L VR ‘Ji
Table 2-7 : - .
) PROBLEM BREAK 2-8 .
Can smoking ‘be alk bad? Did you notice that one group
jof smokers had almost the same ratio (1.2) as nonsmokers
(1.0)? Why do you suppose about the same number of smok-

ers as nonsmokers die from accidents, violence, and suicide?
Record your ideas in your Record Book. -

Emphysema is one of the diseases that smokers get much .
more often than nonsmokers do. This disease results in a '
“painful fight for each breath. To get a feeling for what it’s
like to have emphysema, try the next activity. '

v

ACTIVITY 2-6. Take a deep breath and hold it for about 30 ) .
seconds. After 30 seconds, try to inhale several times before
42 CHAPTER) 2 you let any air out. B




Activity 2-6 shows you how 1t feels to have emphysema.
About thirteen umes as many smokers as nansmokers have
emphysema. Many common activitics are very haid for the
cmphysema vicum to do. ‘Try the following activaty. .

ACTIVITY 2-7. Hold a lighted match about 20 cm from your
mouth. With your mouth wide open, try to blow out the match.
(Don’'t close your lips as you usually do when you blow out
a flame.)

PROBLEM BREAK 2-7

Well, you've now compared a lot of staustics. You've
looked especially at how smokers stack up against nonsmok-
®rs in terms of death and illness rates. In general, smokers
seem to have higher death rates than nonsmokers. Also, the
death rate for lung cancer seems to be directly related to the
number of cigarettes smoked daily. As one rate increases,
so does the other.

Do the data prove that the two rates are associated? Scien- -

tists have .trouble answering this question. What do you

-, think? Is there any difference between an association and

a cause? Record your ideas in your Record Book.

What if someone smokes but doesn’t inhale the smoke into
this lungs. Does that make any difference? The data in Figure
2-14 may help you answer the question. To make it dasy to
compare, we have set the death’ rate at 1.00 for individuals
who have never smoked. ~ "

. e

Relative Death Rate

Inhale
deeply

inhale
moderately

inhale
slightly

Do not
inhale

Never
smoked

d N
Problem Break 2-7 could be one of the best.
Let the students struggle a littie to form their
own conclusions. krobably the important
thing for students to realize is that two things
can be assoclated without one necessarily
causing \the other.

Figure 2-14
A
CHAPTER 2 43




| 12-20. Desenbe what happens to the dcath rate as the
amount a smoker malcs gocs up.

'
Do pipe and apar sanokers have the same death rates as
cigarctte smokers? Figure 2-15 paves you imformation about
this question (Nouce that. heie apamn, the. death rate for
: nonsmokers 1s set at 1.00Y)

SI
e / . Figure 2-15
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’,"' [7]2-21. If one does smoke, doe- 1t appear to be wjser to
smoke cigarettes, cigars,@ or a pipe’ ‘.‘L\
Carbon monoxide (CO) is a poisonous gas that forms when

+ things burn with little oxygen. It combines with the blood

far more easily than oxygen does. When enough CO gets
to the blood. the person dies from lack of oxygen. On page

Table 2-1 shows that CO is found in tpbacca smoke. Now
Fable 2-8 shows the amount-of CO foun«g in the air breathed
out by smokers and nonsmokers.

‘[J2-22. How is the amount of CO breathed out related to
the amount of smoking? -

f W ' _ []2-23. How is inhaling while smoking related to the amount
' . of CO breathed out? ' .

¥ ‘ : [J2-24. How would you explain the fairly low amount of
44 CHAPTER 2 CO in the air breathed out by pipe or cigar smokers?

2-24. A possible explanation is that pipe and '
cigar smokers tend to inhale less.

. '68
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\, - ’ Amount of CO
Amount of Smoking (in parts per malhion)
Never smohed B . L
Ex-smokér _ 3.9
Pipe or ci.gar smoker only 54
. Half padk of cigatettes per day: %
. inhaler _ ' 1A '
Noninhaler . : ," d 9.0 :
" Half 10 2 packs ol"mgarcl;cs per tay:” ;
3 Inhaler 215 :
? Noninhaler . 14.4 ;
X * More than 2 packs per daf: ) _ o ‘. !
3 Inhaler o 324 Z
£ Noninhaler « .- . 25.2 }
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Table 2-8

: Di—i{!/i. More CO in the breath suégcsts that the blood con-

tains more CO as well. What effects could more CO in the
blood have on a persong? .
A point of no return? ‘ L

Well, yqu've seen some of what we know about the effects

\of smoking on the body. This kind of data has been made
* available by the’ American Cancer Society and other orga-

nizations and ha$ had ‘quite an impact. Many people are
seriosly thinking about giving up smoking.
Suppose a heavy’smoker were to quit smoking? What effect

would this have on him? Would the negative feedback system -

of the body regain control and reverse any changes that have
,happened? That’s not a simple question, but lcts see what
we know. : .

It seems that%the falrly minor changes associated with
- smoking disappear when people stop smoking. Extra mucus . -

stops being produced, cilia beat again, and the epithelium
of the lungs gradually becomes t{unner. Coughmg seems to

dlsappear, too. : e
A Y - N
& T
- "
¢
»

. e ‘
S d T e Ll
< i « N
0y . . ‘ ‘-
- ~ ) .

4

2-25. The more CO in the blood, the less room
there is for oxygen. Here again, if students
have used the Environmental Science unit
they may remember the discussion on this
subject.

.
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But what about ldng cancer? Do the chances that a person
will get lung cancer go down 1t he stops smokimg? Figure
2-16 has some interesting mformation on this subject. In the
figure, the death rate for nonsmokers 1s again set at 1.00.

Figure 2-16 251 i
i Stopped smoking smoking
: within the last - 2.02
4 20} Stopped smoking 10 years
. more than 1.82
L 10 years ago
« 4
o« 150
£ 1.6 _
° " Never
3 €
° smoked 1.08
=z 1.00
. a W
Q
o
~. 05
: Key:

Smoked fewer than 20 cigarettes per day - 0

Smoked 20 or more cigarettes per day I ' '

- ' _ o
2.26. The student should conclude from Fig-  [[12-26. Does it do any good to stop smoking? What dq, you

ure 2-16 that it is detinitely advantageous to conclude from Figurc‘ 2-167
heaith to stop. )

1

Girls in your class might be especially inter- Is smoking a personal matter?
ested in a very recent and continuing plece . . :

of research that indicates that smokers get Some habits affect only the person who has them--Js smok-
more wrinkles (crow's-feet around the eyes, . . . )
Jines in the torehead. etc.) than do.nonsmok- mg m that category, or can it also affect others?

ers. Apparently the skin, being epithelium tis-
sue, is adversely affacted and” becomes
thicker and less resilient. ’

.

. besides the smoker. B Cw .
) Your descriptions should have included some interesting
' possibilities. ‘Nonsmokers-often complain when they are in
" a closed robm with smokers. Ashes, cigarette butts, and ‘the
. ~ +  smell of tobacco also bother nonsmokers. Over j30;000 fires
: : ' every year are related to cigarette smoking. ‘ .
g There is another important effect that you may. not have
. _ . thought of. Pregnant women who'smoke tend to have babies
- _that weigh less than the babies - of nonsmoking women.
%Nomen smokers tend to havé more premature babies¥than
, ) __do nonsmokers. Today about 34 percent ofthe women of
‘ 46 CHAPTER 2 .. childbearing age in th Un}ted States smoke.

v
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[)2-27. Describe any ways that smoking might affect oi.hc;rs_
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-1 J2-28. What nngf\l be some effects of beg bom with a

lower-than-notmal buith wepht?
l’crhaps you know that there s no direct connection be-
tween the blood of a pregnant woman and her developing

child. - :

[ 12-29. How would vou cyplam the lower birth weight for

- children born to smoking motheis?

L4

There are cconomic as well as health effectsy of smoking,
Federal, state, and local governments collect a lot of tax
money on the sale of loh;\ct\)\nnd tobacco products. Newspa-
pers and magazines carn thouspnds of dollars tor canymg
cigarette ad\'/"ti‘rlising. And, of course. thousands ot people

earn their hiving by working v the tobacco indusuy. P,

((]2-30. The evidence strongly suggests that smoking can

-injure health. What factors would make it hard to pass and

enforce a law making it illegal to smoke? (Discuss this ques-
tion with your classmates, parents, and friecnds betore an-
swenng).

Well, you've taken a long look at what happens when
tobacco smoke 1s introduced into human “systems. Other

_chemical inputs have different eflfects. You'll learn about

some JF them in the next several chapters.

Before you go on, though, be sure you have completed
Problem Break 2-1. If not, do so now. i
[J2-31. Do the results of Problem Break 2-1 prove that
smoking injures the body?

[J2-32. Suppose you found that the seeds moistened with
cigarétte-chemical solution germinated after the control
seeds. Could you say that the solution was the cause?

(12-33. Since plants have living cells just as people do, per-
haps 4 solution that is harmtul to plants could be harmful
to humans. Which term best shows the way to describe this
relationship: cause and effect or association.

-

Before ‘going on, do Selt-Evaluation 2 in your Record Book.

-

- . . .

Studaents wilt probably have a lot of trouble
with questions 22 28 and Y f\u.«-p( any
answars. thn questions might be consadared
worthwhile to “stretch” the more capable

student

2-3t.and 2-32. No and no. In bdth cases there
is aﬁ associative relationship.

No equipment need be prepared for Chapter
3. ’
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EQUIPMENT LIST

None

There are no excursions keyed to this chap
ter

Chemicals and Your Body

You'll probably agree that the evidence 1n the last chapter

is frightening. In the face of such evidence, 1iU's amazing that

anyone sull smokes.

« When yourask people why they smoke, you get a lot of
. answers. Some say they do it to be one of the gang.™ Others

CHAPTEH EMPHASIS

Soma chanucais when titken mto tha baody
cause depandence. and affect the feedback

systems of lThe body

Chapter 3

MAJOR POINTS

1 Dependence s a physical or psychological
condition thal results iom the use of cartan
chamicals

2 Serious physical dependence results when
the body gets used to the action of some
chemical.

3. Withdrawal iliness resuits when the body
has to tunction without a chemical it has be-
come accustomed to

4 An unborn child can be physically depend-
ent on drugs that his pregnant mother 18 tak-
ing

5 Psychological dependence on a chemical
can cause a person to teal mentally lost and

- N . . eds thout the chenucat
- say that smoking relaxcs them. Sull others say that they like e arme hooked and addicted describe
the taste of tobacco smoke. But there s more to why peopl ‘psychological dependence when they involve
smoke than these explagations suggest. Just ask someone who ¢ drugs
- . ipe . . N
has tried hard to quit smokmg. They'll tell you that it takes
- more than simply making up your mind. IT IS NOT HARD
L 2/ |
7 Messages may be carnied from one part of
. the body to another part by chemcals
- ‘ 8 Chemicals can have physical and psy-
- - chological eftects by upsetung the varnous
_ negative feedback systems of the body.
S Physlical dependence ,
i L} There are no excursions or probiem breaks
After taking a lot of certain substances like tobacco smoke  in the chapter. so students have a tendency
. ir bodies . r ‘t hard ) doi L Whe to rush throughit. Encourage them in any way
N into their bodies, people find it hard to stop doing it. €N thatyou can to do as thorough® job as Possi-
- this happens to someone, he is said to be dependent upon  ble. 1tis especially important for them to un-
: the thin s derstand physical and psychological depend-
g ) ) ] R ence, so that these terms may be, applied to
=z Dependence can be either physical or psychological. Let’s  the succeeding chapters. :
take a look at physical dependence first because many com-
- mon things can lead to physical dependence. 49
F .
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A drug may o mnay sol cnuse physe nl oo
pendence However aimast any drug can
cause 11 Ona of the strangest documented
cases 1s that ol a man who bacame physically
gependent on sodium  bicarbonate--baking
soda He probably started taking it to relleve
imdinestion He used more and more at it until
he was taking up 1o one half pound a day
Wwhen he stopped suddenly--the “cold tur
key  Cure--he sutfered sevets withdrawal
symptoms in the form of metabolic acidosis.
caused by the aftects of the body’'s acids This
could have been tatal it he had not been hos:
pitatized.

The withdrawal symptoms listed in Table 3-1
are typical ot the ~hard™ drugs. such as the
opiates Qther drugs may cause withdrawal
reactions of a much milder nature. For in-
stance, most smokers become physically de-
pendent on nicotine, -and when they sfop.

s*become jumpy and uncomtortable. Thus. In
question 3-1, students may say that none ot
the listed symptoms apply except possibly the
restiessness In #5.

3-2. An operational detinition asks two ques-
tions “‘How can | tell if | have some ot this?"’
“‘How can | tell how much ot it | have?'” You
can tell if you have physical dependence By
the appearance ot withdrawal symptoms upon
stopping the use of a drug. You can tell how
much physical dependence by the strength of
the symptoms.

50 CHAPTER 3

Stunple physical dependence v hihe o had habat Some
people tor ecxample, pet used to takimy aspran for pan: Soon
they teach for the aspinm botde without thainking. This kind
of dependence 1s casy to correct. 1t just takes a httle will-
power. ’

In more serious physical dependence. the body gets used
(o some substance and reacts as if 1t were vital This leads
to an irresistble craving for the substance. Addictuon to cer-
tam diupgs 15 a good cxample of this.

Pecople who try to stop using some substance that they are
physically dependent upon sometimes feel withdrawalallness.
If they stop using the substance suddenly rather than grad-
ually, they are said to be taking the “cold turkey” cure. With-
the body has to get along without
depend on. It 1y a serious matter

drawal illness results wher
a substance 1t has come
and can e¢ven cause death.

Some of the common symptoms of withdrawal illness are
listed in Table 3-1.

Table 3-1

- - .

Withdrawal Hiness Characienstcs

Twitching, cramps, and aching muscles and bones
Convulsions

Nausca, vomung, diarrhea, sweaung

Watery cyes, tunny nose, yawmng, and goosellesh
Trembling and restlessness

Wide-open eye pupils

Loss of appetite

Increase tn blood pressure

Frghtening visions and dreams
- 3

N N s

s
[]3-1. Do people who try to quit smoking show any of the

symptoms listed in Table 3-17 (To find out, ask someone who
has tried.)

Withdrawal illness often leads a person to keep using a
harmful substance. He realizes that he is dependent on the
substance, becomes unhappy. and trics to stop. But the pain
he feels as he tries to stop causes him to keep using the
substance.

[13-2. Operationally define physical dependence.
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In Chapter 20 vou learned that tobacco smohke can atledt
i

the babies of pregnant women  Lhis is ttue with withdiawal
illness, wo! Bt certinn drmps are taken by 2 prepnant woman,
her unborn child may become physically dependent on the
drugs. Soon after birth. the baby must be teated just as an
addict s treated. Either o substitute dnig or a tapenng-ofl
process must be used. Otherwise, the baby takes the “cold
turkey” cure and may dic.

Psychologlical dependence

People can become psvchologically dependent on sub-
stances, to! When thev do, the substance has become more
than just a habit. People who are psychologically dependent
on a substance feel mentally Jost withont 1t Such people
might do almost anything to get the substance, even though
their bodies don’t physically need 1t

. (13-3. Give an operational definttion of psychological de-
pendence. ‘

(13-4. In your Record Book, describe, in your own words,
the difference between physical dependence and psychologi-
cal dependence.

Substances can certamly physically damage the body. They
can also do psychological damage. Continued use of certain
chemicals can change people’s personalities. interests. and
values. Most cases of physical dependence can be cured. It
is likely though that when substances produce psychological
damage, the person is incurable. In any case, psychological
. dependence 1s very serious and difficult to treat.

increasing
dosage

Chemically
comfortable

Addiction

g o
olerT

3 E s R e
A WL B

Psychological dependence, in the uitimate. 1s
addiction As with physical dependencys/some
drugs may cause psychological dapsndency,
othars may not As an example. there seems
to be evidence indicating that drugs ke am
photamines and cocame rarely produce
physical dependency, but can cause psycho
logicat dependency--a craving tor the drug
On the other hand. it 15 generally teit that
tobacco causes physical dependency. but 1s
not addictive. The opiates can. and usually
do, cause both kinds of dependency

3 3. Psychological dependence can be
measured by the strength ot the craving ftor
the drug upon stopping. with or without any
evidence of physical withdrawal symptoms.

3.4, The student should connect withdrawal
iliness with physical dependency. and addic-
tton and craving with psychological depend-
ency. »
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EFFEQ{TS OF OTHER
INPUTS

LSD is a tremendously powertul drug. In its
effect as an hatlucinogen. it 18 7.000 times
stronger than mescaline. it is no wonder that
Hofmann was affected in this way from in-
haling the substance. One three-hundred-
thousandth of an ounce is sutficient to put a
man in a trance. In its molecular structure it
resembles a brain chemical called serotonin.
Scientists theorize that LSD can trick a nerve
cell into accepting it instead ot the normal
chemical. it does not transmit signals in the
same way as the serotonin, 80 the message
may be altered, ampiified, and distorted.

§2. CHAPTER 3

The common terms hooked and addicted are used to de-
A ]\m\un'\ w hole Tite may

and using the

sonhe pave holopn af dqwmh'm ¢
revolve around the drug expenence. Getung
drugs arc all the peison thinks of.

| 13-6. Explain whether you think the desire to smoke 1s
psychological, or physical, dependence and why.

g substances hike tobacco smoke
into the body is dangerous for two reasons. Such substances
not only can cause damage and illness, but can lead to
dependence as well. 1t is especially bad when a person be-
comes dependent on some substance that does damage to
his body. Cigarette smoking may very well be an example
of just that situation. 4

As you now scc, putlin

“] noted with dismay that my environment was undergoing
progressive change. Everything seemed strange and | had the
greatest difficulty 1 expressing myself. My visual field
wavered and everything appeared détormed as in a faulty
mirror. 1 was overcome by a fear that 1 was going crazy.
The worst part being that 1 was clearly aware of my condi-

tion.”!

So wrote Dr. Albert Hofmann in 1943 after he had ac-
cidentally inhaled the drug called LSD. Five years earlier,
Dr. H and another scieguist had discovered the drug
LSD. But they hadTio idea then of L.SD’s unusual properties.
Now it became clear that LSD could greatly change the way
people think and act and the way the world looks to them.

As a result of .experiments with drugs like LSD, we now
know people’s mentality as well as their physical condition
can be changed by drugs. Drugs can cause peope to behave
as if they were mentally ill. Drugs can also cause people to
remember long forgotten events or cause them to become
depressed or happy.

Is the use of drugs that affect the mind dangerous? The
answer is Yes for those drugs that are known to create de-
pendence or damage and Maybe for the rest. None of these
drugs are known to be entirely safe. You will have a chance
to study what we know about these drugs a little later. But
before you do, you will study some related questions.

1Albert Hofmann. “Discovery of D-lysergic Acid Dicthylamide—LSD,” as in
Sandoz Excerpta (1955) 1:1-2, p- 1. :
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How can the substance o agarette smoke canse the cells A MODEL FOR THE
limng the lungs o cproduce taster” How can substances EFFECT OF
cause people to see things that aren’t there and to behave SUBSTANCES ON
slrzmgcl_y" What do substances do to the badv that leads o THE BODY
physical and psychological dependence” The answers to these
questions are not really known, butasimple madel s helptul
To understand that model. you need o think again about -
negative feedback.
Earlier, you used the feedback diagram shown in Lapurc
3-1 to explain how the pupil of the cye reacts o hight. Take

a look at 1t agamn.
Figure 3-1

Input of light “Light stat” “Light stat”
to the eye - senses the —= \ sends a massage — The puptl
increases. ncrease. ) to the pupl r— closes down.

to close down.

il 7

i

The pupil sends a massage/ “Light stat™ /L Input af tight
opens. to the pupl —— senses the into the eye
e to opon up. decteaseo. 1s reduced.

. . q Y [XY *»
Notice especially the boxes numbered *3 and 7.7 Ques-
tion 3-6 refers to these boxes. Try to answer it now. If you
draw a complete hlank, come back to it later.

(]3-8. In what form could a message be sent from one part 3-6 Accept any answer at this point. How-
of your body to another? . ever, it r_nay be intaresting to check the vari-
. - ous conjectures.

: Scientists have learned that there are at least two kinds ~ Students who participated in Level | ot ISCS
may recall reading about the itahan screntist

of messenger carriers in your body. Here are a few clues  Galvani, who experimented with electrical

about thesc MCESSCNEers. impulses in making muscles contract on a
: U dead frog.

: 1. If you grind up certain parts of one female frog’s body
and inject them into a second female frog, the second
frog will soon lay eggs. .
2. Material from the adrenal glands of one person can

cause another person’s heart to speed up. ~
3. Electric meters connected by -wires to a person’s skull

will show the presence of current. '

4. Electric currents sent to a cat's brain can cause changes
in the way the cat acts and cause it to move parts of

its body.
7
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There are at least 700 enzymes and about 20
minerais, vitamins, and hormones that act as
chemical messengers in the body They ex-
pedite procasses of digastion, protein synthe-
sis. nutrient transport. and participate in all
the thousands ot different chemical reactions
Other chemicals in the térm of drugs can
disrupt their activities. For instance. vitamins
may be destroyed by aicohol: other drugs may
replace enzymes, but not carry out their func-
tions. And the nerve impuise itself ia a series
of electrical charges that are tied closely to
the action of chemical ions; anything that
changes this interrelationship can distupt the
transport of tha message.
TN

/)

- 7

.

- GOOD DRUGS
AND BAD DRUGS

CHAPTER 3

S

[ 13-7. What two wavys of sending messapes do these clues
.suggc.\‘; may be used m animals’ bodies?

By now you may have concluded that chemicals are one
of the things that carry messages {rom one part of the body

“to another. There s no longer any doubt that this 1s true.

It fact, we now know that almost all the body's organs are
affected by chcm,k:llls that travel in the blood. Such chemical
messengers are catled enzymes or hormones.

N

Take another look at Figure 3-1. Try to viznalize how
chemical messengers might control the negative feedback
system shown there. Think in terms of two such messengers.
One chemical might carry the “shut down™ instruction to the
pupil while another could carry the message “open up.”

[7}3-8. Suppose a lot of the “open up” chemical was injected
by a doctor into a person just before a bright light was shined
in his eyes. How would this change what is shown in Figure
3-17 \

You know that chemicals can have physical and psycho-
logical effects. Onc way to explain this is to assume that these
chemicals carry information to certain organs to do certain
things. Perhaps this information overpowers the messages
that normally reach those organs from other parts of negative
feedback systems. When this happens, control is lost and the
vrgan behaves unusually. . ‘ "’

[(13-9. Explain in your own words how chemicals might
produce their physical effects on the body. ‘
- i
Vs -

Much of what your doctor can do to help you get well
depends upon his knowledge of what chemicals do to the
body. When he tells you-to take some drug, he knows that
that drug will produce some desirable effect. With drugs, he
can make you sleep, keep you awake, kill pain, or make your
blood clot. - '
But there are a lot of chemicals whose effects are not well
understood. There are others whose effects are quite harmful.
There are even some so-called good drugs that have bad side
effects. In the next chapter, you will take a look at what we

.
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know about some tanlv well-known drupgs. The fist one
you'll study s not uwsually thought of as o diag ac all But
1t probably causes more problems than all other drugs com-
bined. It's alcohol.
' 7/
Before going on, do Self-Evaluation 3 in your Record Book.
WDRUG |
—
t
! 7
No equipment need be prepared for Chapter
4.
"y
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EQUIPMLNT LIST CHAPTEH EMPHASIS

None Depressant drugs are namedt and defined,
and some of their effects studied

- You’re Down Chaptey 4
Before You’re Up

There are no excursions keyed to this chap-

tor. . ) MAJOR POINTS
LN

. = 1. Depressants are chemicals that tempo-

Hooch, horse, hocus. rarily slow down the action of the body
. e . . 2. Some of the physical eftects of depres-

Meth, dexics, and dust.

DU T sants in general include a slowed heart and
. Sniff, stick, s1p, pop— . breathing rate. lowered biood pressure,

el Man, you’rc torrd. slurred speech, and poor coordination

3. Psychologically, the users of depressants
s may have difticulty in concentrating, be con-
When you are up, fused in their thinking. and have weakened
You are too far up. emotional control
N 4. Alcohol is a depressant that affects the
) : When you dr}' down' portion of the brain that normally moderates
You are homad. behavior. .

5. Many complex physical changes occur in

. . . , s the body when alcohol is consumed. Negative
If that sounds like gibberish to you, you’re lucky. You haven’t  feedback mechanisms operate as fong as

been around. That little verse lists common drugs, tells how  drinking is moderate. Excessive dnnking can
. , lead to permanent physical changes

they are taken, and describes what happens. It's okay to poke g ajconol aftects & person’s ability to drive

fun in verse at their use, but drugs and what they can do  acar.

et Aormeaed et e 7. Taking one depressant drug can affect
need to be considered seriously. what happens when you take another depres-

In Chapter 3 you learned some general ways in which  sant.
chemicals can affect the body. You also looked at a model
that suggests how drugs produce their effects. Now you're
ready to look at some drugs and . what we know about their

effects on the body.
/- | “

You should know before you start that our knowledge of @ _
drug effects is still. a little fuzzy. This is so because studying
the effect of any drug is not easy and some drugs have been ,
studied very little as yet. ' 57
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in the mnterest of svientine accwacy, it might
be pointed out 1o the teacher (but not the
student) that the extremsly dangerous drug
heroin has been found to be the best treat-
mant tor some types of heart disease It s
legal to prescribe hercin In the United
States, 80 some doctois send patients to Brit-
ain tor treatment.

painv and coughmg Some of the de
slang words somctimes used to describe them, are listed 1n

Depressanis—the ‘down’ chemical

Depressants are chemicals thyt slow the body down. Doc-
tors use depressants to relax efptted spatients and to make
people less nervous. They are afso uscful n treating high
blood pressure, epilepsy, and slccgl:ssncn, and to relieve

Wessants, along with the

Table 4-1.
Table 4-1
I e . e ey
P DEFPRESSANTS "
] Helpful Uses !
: When Prescubed Usual Mcthod N
Chenucal’ Slang Terms by a Physician of Taking !
1
: Heroin H, haury, Harry, horse, None: so addicuve that “+ Injecting 1n muscle or 1,
é joy powder, junk, scag. any possible value 1s vein :
: scat, schmeck, smack. greatly outweighed by s
; » white stufl dangers i
s — i
Morphine Drcamer. cinsel, hard Reheving pain during Injecting in muscle or 4
: . stufl, hocus, junk, M, heart failure, Heart at- vein ;
{ Miss Emma, morphic, . tacks, and cancer , ]
morpho, unkie, white . i
stuff — . Fs ;
Codeine * Schoolboy In cough medicines and Swallowing liqud or °
’ . * to rcheve severe pain tablcts
Alcohol Booze, hooch, juice Swallowing hquid
—_— - i
Barbiturates Barbs. blue devils, blue Prevention of epileptic Swallowing pills or T
) heavens, candy peanuts, seizures, restlessness, capsules ;
downers, goofballs, high blood pressure :
; nimbies, phennies,
%- pinks, rainbows, red ' -
4 devils, seggy, sleeping
3 pills, stumblers, tooies, . ‘
: yellowg’ia;kcts .
. e . e S W e e e e e - - e e mden o
. ‘ ‘
Seconal Nembutal ' Tuinal Amylal
Secobarbital Pentobarbital Amo-with secobarbital Amobarbltal
"Yellow Jackets™ “Rainbows™

*Red Devils"

i
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\ mfccuons ’ - L : on'arms of legs -
*.t . Boils often crop upf' : ~ :
. - near old neédle marks.

"common among people who inject drugs like heroin. The . , .
Ne ,cks T

Too=much of any depressant can causer death Users of
slecpmg pllls sometmes lose trach of how many pulls they -
have taken and acadently Kill themselves. Sometimes an
overdose of slecpiag: pills happons on purpose: wo. loday
more people commit suicide with barbiturates than with

) ) Coma and posstble
death
Q - <~ E?
e T_x(,esqwt ) _
number

effects. Ahql l.ak)l__ng a dcpwsgg ,311 puson $ huut'bc‘n slows,
his breathing rate goes down; hih
speech becomes unclear. dlld hi _ﬁe. ‘Yi‘d{ndtmn 15, lus shdl’p
Users of depressants also hi v oS, &
to think clearly and to toncent .*';nd havc'xrouble (:omrol-
ling their emotions.-Most oft Wse synrplonlyg ear otf after
a short time, but thuc may be"continuing ct Ltb 100.

As drugs wear off . . .

.P',"' 3 .
- ‘p .~
. . -t 7 ¥
J ST -
S N L \\__

a dreatilike dtate,: & \ S )
- N . .
pinpoint eye pupils

exceptwhen in need ot a ‘hx -
R then b%}v‘fog can . and a pale complexion .
While under drugs . * become vinleat - C o, St .
Someumcspcoplc inject deprcssdnts into their own bodies. . « -
Such people are often carcless with the needles they useze  v.i-% ‘ R

Diseases, like hepatitis, that are caused by dirty needles are:

hole. left by a n¢edle can let dnscase -causing bactgria’and ' ]
viruses into the body, so drug uscrs often have'boils and other S‘srzglly"gfgr'zrc:"n“) S

*'Dirty nasdle disease.”
like hepititis. are common
among peoplé who use drugs.
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HOW'S YOUR A. Q.
(ALCOHOL QUOTIENT)?

* . . LN
The direct gction of alcoho! in thd body seems
to ba limited strictly 10 one organ-—the bramn.
it acts complstely as a depressant

Jhe
v

r

Alcthol and
tood substances
pass into blood
capillaries.

Ftow of blood
through
capillary

-

Although the direct effect of alcohot Is on the

brain, secondary efteéts can be noted on

other parts of the body. Alcohol is mostly

oxidized—burned like tood—in the process of

elimination from the blood. This job is begun

in the liver. There it is converted to the poi-

sonous compound called acetaldehyde. For-

tunately this substapce is quickly. changed to

harmiess acetic a;%\which can be used by

the celis of the body.\Therg is a definite, lim-

ited speed at which the liver can make-these

- transformations—abdut one fourth ounce an

hour. Any amount over this continues to cir-

culate in the blood, and it is this -excess that

" causes drunkenness. Excessive and long-,

_term drinking can overtax the working liver

""" . celis and bring on the serious disease of Cir-
rhosis. =

-

.

CHAPTER 4.

‘60

' percent. An éasy way to think of six hundredtNs of one percent-

Alcohol 1s the most commonly used of all depressant drugs.
In tact, many pvu;ﬂ(‘ think of alcohol as simply a beverage
rather than a drug. But ats efiects are clearly those of a
depressant drug Alcohol has been xmdud more than any
other depressant, so we know more about 1ts effects. For this
1eason, we will mkc\u\cspcuully hard look at the way alco-
hol attects the body.

You may have been)surprised to sce alcohol labeled as
a depressant. Many pgople think of alcohol as a “pepper
upper.” They even tajk about “getuing high™ on alcohol. But
we now know tor_sdre that alcohol slows down the part of -
the brain that controls behavior (through a negative feedback
system). ’

Let’s see what we know about the efegls of alcohol. First,
alcohal gets into the blood very quickly. It 1s not digested
in the stomach and small intestine but, rather, goes directly
into the blood. Once there, the alcohol becomes mixed with
the blood. How much eftect alcohol has on the body depends
upon how much of it there 1s in the bloodstrcam. The amount
of alcohol 1 the blood is usually measured as a “blood-
alcohol percentage.” After a person drinks a few ounces of
whiskey, for cxamplc hls blood-aicohol percentage may go
up to 0.06%. ' :

E Y

-

Caution Did you read the blood-alcohol percentage correctly?
0.06% does not mebn- 6%. It means six hundredths of one

is 6 parts of alcohad in 1 0,0QO(arts of blood.

. Table 4-2 shows the blood-alcahol percentage of people
aftér they have. drunk varipus amounts of alcohol. The
table also describes-some of the known effects of drinking
alcohol. -

S

4-1. Describe generally what happens to the effect of alco-

.hol on the body as the blood-alcohol level goes up.

-

As you can see, a lot of things happen to a person’s ‘body
after he drinks.alcohol. When the amount of alcohol is small,
negative feedback systems segm 10 be able to return the body
about to normal fairly quickly. But heavy drinking or long- - -
term drinking can lead to morg, permanent changes.

-
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CSOME EFLECTS OF ALCOHOLC DRINKS
. - . U
" Time for
Amount of Blood- All Alcohol :
‘ - § Alcohohe Alcohol : Typical Eilects : 1o Leave 1
0 Dunk - 1 evel on the Bady?® the: Body
‘ 1 tughball (1} oz U.03% Shight changes in feehng, but the way the person 2 hours y '
whiskey) feels (mad. happy, ctc) vanes. . ‘3
; 1 cocktal (1§ oz 3
° E whiskey) / 3
3 5} og plamn wine
2 bottles beer
1
“ . - 2 highballs 0.06% Waren fecling: mentally relaxed, 1eacts less 4 hours k
. b 2 cocktauls W pressurce Co K
"~ 11 oz plain wine -
Ii 4 bottles beer
E 3 highballs 0.09% |’ Emotions and behavior exaggerated, talkative, 6 hours
] 3 cocktauls noisy ) 2
16§ oz (1 pt) wine _— ' I .
6 botiles beer ; - ) .
- 4 highballs - 0.12% Awkward, clamsy movements; some . 8 hours
4 cocklails unsteddiness when standing or walking
- 22 oz plain wine’ ~ : -/
! 8 bottles (3 qt) heer b ' . . .
3 5 highballs 0.15% Drunkenness; walking, talking, thinking very 10 bours q v
g 5 cocktails abnormal '
27} oz plain wine : T _ - K
_. } pt whiskey - = i 8
s - -
¥ * Based on a person of “average’ size (150 pownds). People weighing more or less would show more or less effpct. The effects ;

. gradually wear off.

. - ‘The mosi important results of drinking have to do with alco-  SOCIAL EFFECTS
hal’s dulling effects on the brain. Because the brain controls ~ OF ALCOHOL
most of our thinking and physical activities, this dulling can
affect not only the person who drinks but other people near ,
him as well. One good example of this has to do with the . ,

N way alcohol affects a person’s ability to drive a car. Lets - '

take a look at this. ) 'CHAP'I:ER % 61
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Figure 4 1 really shows the effect of alcohol
on reaction ime Possibly ot greater impor
tanc e s the effact on judgment It takes longears
to stop the cas at tugher speeds. and data
seem to show that many dnnkers becoma
more recklass and drnve at these higher
speads, thus compounding the eftect.

50 MPH

: Figurh 4-1 may want to measure ofl the distance.
- ’ ’
| 20 MPH AVERAGE STOPPING DISTANCES FOR PASSENGER CARS
ﬁ’? feet (on dry roads)
1 L 4
! 59 feet
f 30 MPH : i
' Normal stopping distance
. 88 feet
| . ; ‘. :] inciuding reaction time
: 110 teot
i
‘ 40 MPH : / Stopping distance when
149 font moderate drinking
186 feeot is involved.

Look at igure 4.1 The data there compare drivers who
have not been drmhimg with drivers who have been drinking
modcerately. The table shows how quickly two groups of such
dnivers were able to stop a car on a dry 1oad.

Notice that at 70 miles an hour 1t took the drinking drivers
133 feet more to stop then cars than at took those who had
not been drinkimg. How long s 133 feet? To find out, you

)

n l I 43 feet
. 304 teot

2
60 MPH

.

70 MPH

: I — - i 366 feet :
L 457 feet . uH

- Y

?

v

4-2 The ability to stop in a shorter distanc
may prevent an accident .

.62 CHAPTER 4

_ E - I 532 teet .

665 feot

[]4-2. Why are the differences in stopping distance shown
in Figure 4-1 so important?, -

Studies have shown that stopping ability is only onc of
many driving skills affected by alcohol. These differences
mean that a person who has been drinking is simply not as
safe a driver as one who has not been drinking. This is borne
out by the graph shown in Figure 1t shows that a drniver
with a blood-alcohol level of 0.11% is t¢n times more likely
to cause an accident than is a nondrinking driver.

Many states now have laws against driving after drinking.
Most of these laws use a blood-alcohol percentage level as
the operational definition of when a person has had too much .
alcohol to be able to drive safely: lllegal blood-alcohol per-
centage levels vary fromr state to state, with the range from
0.08% to us high as 0.15%. '




45 5

40

25

20

driver will cause
a traftic accident

15

Chances that a drinking

10

5

0

.04 .06 .08 10 12 14
. Blood-Alcohol Level (%)
]4-3. Nf?my states have set 0.10% as the illegal blood-alcohol
level. Discuss whether or not you fecl that this percentage
is a good cutofl point. (Look back at Table 4-2. 1t may help
you decide.)

00 02

CJe-4. Acc«?rdingfo Figure 4-2, drivers with the following
illegal blood-alcohol levels are how many times more likely
to have a trafficeaccident than nondrinking dnivers: 0.08%?
0.10%? 0.15%? " :

- »

t

After a person drinks alcohol, how long does it take. for
his driving ability to be affected? The data in Figure 4-3
relate to this question. The figure shows how the driving
ability of a 150-pound person who has taken 1 oz of alcohol
is damaged over a penod of time.

.

Amount of damage to
driving abllity (%)
8

.16 18 20 -

Figure 4-2

Figure 4-3 N s v _ u

*

Figure 4-3 represents thedaverage 150»,pound »
person. The effect of aicohol on humans var;

ies widely with the.drinker, the drink. and the ..
circumstances. In certain cases. 1 oz of algo- * °
hot could®cause a highar partenfage of d§m-

age to driving ability. .




4-6 The sftect began almost immediately and
continued for about 24 hrs This is a charac
teristic of alcoho! H does not have to go
through a process of digestion. It is absorbed
directly into tha blood.

Figure 4-4

Yo get 1 oz of alcohol. a person must dr
one bottle (12 oz) of beer.

an average (3 to 4 oz) glass of wine.

VARIATION OF
EFFECT

4-7. A list might possibly include the size or
weight ot the person; the state of health of the
person: how tong alcohol slrys in the stomach
before passing into the srhall intestine; how
much tt is diluted: whether it is siowed by food
in the stomach (and the kind of tood). how
tast it is eliminated trom the body; the amount
of tolerance the body has; whether othar
drugs add their effect. .

v \
o

/"}",
3 "\, . -

!

< ~

.
-~ -

Drinks mixed with carhonated beverages are
moved muich more readily. and faster, into the
small intégting. The carbbn dioxide sesms t0
hgvo the capacity to relax the pyloric vaive.

. 64 CHAPTER 4

[ 14-5. About how long after duinking, was it betore the most
damage was donc to the person’s driving, amlhity?

[ 14:6. How long did 1t take the 1 oz of alcohol o begin
damage the person’s dniving ability? <

Is point, you might be wondening, what a person needs
o get one ounce of alcohol. tgure 4-4 shows thas

or
a shot (Y2 jigger) of whiskey

Alcohol doesn’t affect everybody the same way. Some people
can drink more with less effect than others. Nor does alcohol
atfect the same pcrson\ginc same way at all umes.

(']4-7. List as many varidbles as you can that might explain
why alcohol affects people.differently.

,/
Take a look at Ik(blc 4-3. The table compares the effect
of selected alothlic drinks on the blood-alcohol level of
people of different weights.

‘Table 4-3
Resulting Blood-Alcohol
Level (%) According to 3
.Body Weight (in 1b
Alcohol ~Body Weight (in 1b)
Beverage Content Amount 100 | 140 | 180 | 220 J
| 4% 12-0z o4 | 03| 02| 021
bottle or can &
inc 12% 3-02 03 | 03| .02 02 i
glass
Liquor 40% -0z 03] 0| o] 0]
(strong) : glass
SMixed drinks’| -30% | 3oz | 08 | 06 | 04 | 04
{strong) ' " glass L
st i TTOTPT
it o S Sl Skt e S e VLY
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[ 14-8. Why v morc alcohol needed to mcicase the blood:

alcohol level of heavy people than of people who weigh less?

People who become phyvacally dependent on alcohol are
called alcoholics. And as with all other drugs, alcohobies have
withdrawal symptoms when they trv to give up alcohol.

The eflects of the other depressants Tisted in Table 4-1 look
to be about the same as the ones histed tor alcohol. But there
15 one fact that you should know about. Studies have shown
that taking onc depressant drug can aflect what happens
when you take a second drug. The best example of this s
the effect that taking barbiuturates has on people who later
drink alcohol. Studies show that alcohol has a much greater
effect on people who have alrecady taken barbiturates than
on people who have not. Because barbiturates mcrease the
ctfects of alcohol, 1t 1s hard o control the, total cffeet of the
two drugs taken together. Fmetimes those who- uy to take
both tind they have made a tatal mistake.

All depressants are known to produce physical and psy-
chological dependence. For this r eason. thev “must be used
with great care. The hives of many uur,rs of these “down™
drugs have been ruined by the effects of physical or psy-
chological dependence. When people become dependent on
one of these drugs, they will o almost anything to obtain
the drug. This can lead to money problems and trouble with
the law.

Well, affer this Took at depressants, you should be able
to tackle the negt two questions.

(()4-9. Give an operational defimtion of depressant.

[14-10. What are the useful and the dangerous effects of
depressant drugs?

Did this chapter get you down? Well, the next one has
an up-beat.

Before going on, do Self-Evaluation 4 in your Record Book.

L4
”n

L

4.8 Tho studont should have learned in
Chaptear 1 that heavy peopie have more blood
vassaels Thoaretore, the hlood alcohol leval s
lower 1 heavy peopla tor 4 certam amount

of alcohol consumed

IT'S NOT SO SIMPLE

4-9. A depressant is a 'substance that siows
down particutar body actfty ‘The percent of

' slowing down s a measure of the depressant

actlon
b

No equipment need be prepared for Chapter

>
CHAPTER 4 65
Ay ‘..1 . _‘ i I e a ;,.'Y 3
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. MAJOR POINTS

3 t Stimuolants are ¢ hamucals that temporatily !
. R . EQUIPMENT LIST speed up the action of the body i
’:iﬂ 2 Physiological aftects of stimulants nclude
N None an increasa in pulsa and breathing ratas

s 3 Comqunmon psychological oftects ot stimu

. txcursions 5.1, 52, 5.3, and 5 4 are keyod lants include narvousnass, artfabihty ension,

to this ¢haptes anxioty, Inability 10 sleap. and an mareass m

4o

§ aggressive and unpredictable behavior

Wake Up B Chapter 5

- : 4 Stimulants do not eiiminate tatigue in-

and See Th'ngs stead, they permit the hody to usa energy

reservas, which may be exhausted withaut

waining When the eftects ot the chemical

CHAPTER EMPHASIS . wear off. the body may be near collapse phys-
ically and mentally

5 Chemical inputs may lead either to reversi-

ble (temporary) or {o ureversible (permanent)

The physiological and psychological sftects of
stimulants and hailucinogens are examined

’

4 changes in the body
R .. . . 2 . \ . ) 6 Although there 1s no physical dependence
Most people are like pn[.c_.-ﬁ’ghu.ra__mthg_v d tather be up than ;) sumulants, psychological dependence 1s
: down. Those who sell dnygs agg-aware of ths. S0 there are common .
. hog ! : 7 Tolerance can be defined in either of two
about as many “wake upzl dfugs (stimulants) on the market ways :
as dcprcssams. . r . a. After repeated inputs. the same amount of ,
chemical has a decreased eftect. N
i . b. The input of an mcreasingly large amount
. < of chaenfical is required to produce the same

Stimulants are chemicals whose eftects are the opposite of - result that a smaller amount of chemical pro-
duced previously. ‘

depressants. These drugs speed up the body's activities. SOIMe g Hallucinogens are‘chemicals that atfect the

examples of stumulants, along with the slang terms used 1o mund and often teflY to hallucinations R
describe the are sl 1 Table 5-1 9. Common physicai ettects of hallucinogens :
esen em, are shown in lable J-1. include dilated pupils. a lowered temperature i

KE

and chills, and nausea.- .
10. There are great differences in the psy- .

\
- . . : . . ) chological effects of hailucinogens among ‘e
Medically, stimulants are used to prevent sleep and relicve  indwiduals, and tor one indwidual at different
. e N vee Theyu ales he . - . . times.
drowsiness or l.lrLdan\b. l.hcy- also help overwejght people 7700 corq axists for the long-range effects
control their appetites. Stimulants may slow down reflexes that hallucinogens have on the body.
' , and so should not be taken by people like astronauts, flicrs, 12 Another effect of jallucinogens 13 the

R . . B flashback in which a person may experience
or truck drivers. Athtetes sometimes take stimulants’in hopes ™ some drug-eftects at a later time.

- of performing better (even though many sports associations
. have made them illegal). , . 67
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SHIMUL ANTS

Chemcal

Stang Ternis

Usctul Properties When

Prescrrhed by Doctor

e VN e T s e

Ulsual Mcethod }
of Taking,

-zt

Benzednine Bennies, bombado, None

| bhrowns, coast to coasts, .
co pilots, cye openers, !
footballs, hearts, L. A, 4
i o hid proppers. peaches, 1
! = N \pc}) pills, roses, trmck :
| i g A dnivers, tumabouts, §
: - wake ups, wheels, Swallowing pills or }
' l E‘ whites. capsules, or myecting in .
| < Dexednne Dewses, hearts, Appeute-curber for veins §
I! E oranges, Xmas trees overwerght pcoplc;' <
| t relievg drowsiness i
; i Mecthamphetamine .
| ! (mcthechine) Crystal, meth, speed None K
! Cocaine Beraies, Bernice, Pain-killer for Snifting, chewing, or j
! Buiese, €, Came, opetations imjecung 3
| s L . ‘Ceal. Cholly, Comine, . i

- 3 : Coke, dust flake, gul,

- gold dust, leaf, snow, - :
| y star dust ;
i Caffeine Java Added to aspinn 0 Swallowng liquid
! : add effectiveness; 4
> ' L ’ 3\‘ relieve drowsiness k
T -
. i et e wedar PPVIRY. 0L N YTV PO Ry LR YO 7 Sy A Ao M Dt i A 8524 Fa0 buiaddin e o CEbpnAe it AT b D M Ut ol 2

Table 5-1

Students may have forgotten that aicohol is
a depressant drug (Chapter 4) and wonder
why it was not included with the stimulants

‘ above. This is a common misconception. The
flushed skin and warm glow give an errone-
ous impression.

‘
S Stimulants may also affect the individual's
o s timing. so that time seems to pass msre rap-

idly than it actually does.

68 CHAPTER S

[7]5-1. What changes in the body do you predict that these

drugs cause?
7

Your answer probably included such things as increased
heart and breathing rates.” Perhaps you listed higher blood
pressure, 100. These things do happen, but some other effects
of stimulants are not so easy to predict. These include wide-
open eye pupils, dry mouth, sweating, headache, loss of
appetite, and paleness.

[(15-2. What. effects on the-mind do you predict that stimu-
lants have? ' :

“The psychological effects of stimulants are not so easy to
predict. But users are sometimes nervous and irritable. They

get “uptight,Z2an’t sleep, and behave in unexpected ways.

\

92
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The amphetanune user will be

W

argumentativg. overactive. unusuaily talkative,
generally unable to eat no appetite,
generally unable to sleep.
uninhibited.

- A}
) )/
f Harm from oral amphetamines , 7"
/Q _ 3

S

confusion, ( ( ( ,(

unpredictable and unusual behavior that \
sometimes becomes violent

Very often the effects ot sttmulants are cumu-

< lative. There 1s a heightering ot physical and
nervous activity, as illustrated in the figures. »

This causes a more rapid than usual expendi-

fure of avallable energy. Simultaneously,

there is a cessation of tood intake. cutting oft

any replenishing ot the dissipated store of

energy for the body. But all the “pep pills,”

the amphetamines, can aiso trigger wviolent

‘behavior In certain cases. There are several

. notable instances of users jumping to therr

death from hotel rooms high above the street.

— s

. o 4 .
» Stimulants seem to reduce tiredness because they help the

body use up its stored energy. But the last wherson’s stored :2333133’ .
energy may be used up suddenly and"without warning. One you are apt

of the real dangers of stimulants is that when their cflects
wear oft, the body and mind may be near collapse from lack
of energy. The person may even see or hear things that aren’t
there.

Stimulants may be injected or taken as pills. When in-
-jected, the drugs are far stronger and longer lasting than in
pill form. They are also more harmful, a fact well known
by regular stimulant users. '

to get sick.

t

Q
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The cffects on the body of stimulants are well lustrated
by the drug methamphetanine, commonly called “speed.”
Atter taking speed, the body gocs through what s called a
“tun.” Dunng the 1un the speed uscr, o1 “speed ficak,” can
| “be dangerous 1o himscelf and to those around him.

'
) -c;yslumzed powder, v N

tablet or liquid

Extremely confused,
very unpredictable
violent behavior ia common.

" " During a speed run, the user becomes extremely excited.
There 1s no catmg or slecping--the user is just “stﬁ} out”
. and “uptight.” A faster heart rate and higher blood-préssure
| than normal may make worse any heart conditions the user
has. Shock and even death have occurred.
« Several hours after an injection of speed. the abuser may
) “crash™ ‘or “amp out” Most crashes probably can’t be
=. S avoided. Thcy happen because the user has exhausted his
Q\é’s\\,\w stored energy. Hemmay go into a deep sleep for 18 to 48 hours.
. When he awakens from a crash, the speed user is tired,
%, %}E _ hungry, and often sad. To get rid of his sadness, he may take
e ' amphetamine pills. Because the amphetamines reduce his
% appetite, he may not eat. This may cause him to become
rundown and easily hit by disease. The real user may even
begin another run (See Figure 5- l)
»

“RUN"
3 to 6 days ot
confused
behaviqr

/7
(4
’\‘1

W

=
-

USUAL SPEED TRIP:
' Injects speed

“CRASH"”
Stops taking
injections

- 3 Sees things

Takes ‘‘Downers’’
(depressants)
to calm down

Takes a stimulant -
to get going again

Awakens very
sad and tived

Stleeps 18 to
48 hqQurs

) , “SPEED FREAKS"
- Instead of taking a
- 70 CHAPTER 5 - Figure 5-1 \. : N stimulant, will Inject

) ~ speed again and begin
another fun




[ 15-3. Atc the changes shown in Figure 5-1 an example of
ncegative feedback? bxplam your answer.

Sumulants usually don’t physically damage the body. bven
heavy users often return to tull health once they stop taking,
the drug. '

The body does not become physically dependent on stim-
ulants. But it does become tolerant to these drugs. For most
users of stimulants, larger and larger doses are needed to
produce the same effect.

Psychological dependence npon sumulants 18 common.
The psychologically dependent person gets used to the eftects
of the drug and turns 1o it to perk up mentally or emotionally.
- You probably noticed that caticine was among the chemi-
' cals listed in Table 5-1. Because catteine 1s tound in coftee
and tea, its use is completely accepted in society. The “coftee
break™ is an American tradition. The English have their tea.
Most people drink coffee or tea every. day and, feel that 1t
makes them more alert and less tired.

On the negative side, people occasionally becomc psycho-
logically dependent on caffeine. Cafleine 1s not known to
produce physical dependence, but people often claim that
they need coffee in order to stay awake. Others complain
that they can’t sleep after even one cup of coffec. All in all,
the danger from drinking coffec and tea i1s probably shght
(Somc cola drinks contain caffeine, t0o.)

- e e ——

PROBLEM BREAK 5-1

. Here's your chance to design an experiment to study the
i cffects of caffeine. You are to think of a way to test this
i ' hypothesis:
C' “Students who dnink coffee (or tea) will do more poorly
- on a school test than students who -do not drmk coffee (or
tca) »”»

Don’t forget to include in your description the experi-
mental and control groups you would use. You may want
-to actually do the experiment. Perhaps you’d like to try some
others as well. 'For example, you might try to find out if there
- are differences in the heart or breathing rates of coffee (or
H tea) dlilikcrs and nondrinkers.

. . "~ Now that you've surveyed lhe stnmulams you are ready
“to try thc next two. quesuons.

- -
o . )

5.3 No The stimulus change and the re-
sponse changa are not opposite  Studants
may intarprat somae steps (stopping mnjactions,
taling deprossants) as opposte reIponses,
which they are not A trua negativa feadback
system would be a closed loop, in which (1)
the organism 8 stimulated, (2) the body.
senses the stimulation. (3) the body sends a
message to the brain to raduce the need for
stimulation_ (4) the need 1s reducad, (§) stim-
ulation s reduced, (6) the body sensps the
reduction, (7) the body sends message'to the
brain to increase the need tor stimulation, (8)
need is Increased, etc Also, the tact that
larger and larger doses are nweded bLecauge
of tolerance does not {it into a negative {
back system model.

Experience has shown that students have
difficulty with the terms phys:cal dependence.
psychological dependence. and tolerance,
even though Chapter 3 was aimed at provid-
ing understanding of the tirst two of these
tactors.

Students who want to actually do the experi-
ment in Problem Break 5-1 should be told that
they don’t have to wait until the night before
a school test They can design and give their
own test instead.

»
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5.4 One or more of the following changes In

' bohaviar  loss of appatite. neivous, liritable, )
slaapless, tatkative . ) . .
! One or mora of the following changes. in ap- [ 15-4. In your Record Book, deseribe how you could tind
t pearance  wideopen  pupls, dry “mouth,  out if somconc had taken a stimulant. '
i sweating, paleness, incieased breathing rate.
' L _ (15-5. Give an opetational detintion of stmulans.
5.5 The operational definition should inciude
a method of measunng one or more of the
changes in question 5-4.
HALLUCINOGENS— Very sumply, hallucmogens are substances that affect the
-_ THE “ALL AROUND”  mind. They get ther name because they often lead to what
- CHEMICALS are called “hallucinations.” Excursion 5-1, “Is 1t Really
) There?” deals with hallucinatons. I you donl Lnow whal
v .v r ‘ ‘
| EXCURS ‘.A‘> a hallucmation 1s, do that excursion now.
' - . Some examples of hallucinogens are shown in Table 5- 2
- -~
Excursion 5-1 18 for general interest, but is As a group, the hallucinogens arc commonly called “mind
also remedial in explaining the difterence be- benders,” “scramblers,” and “mind blowers.” Unhke sttmu-

tween hallucinations, illusions. and delusions. |, and depressants, halluanogens are not usually used as

medicines.

- i <

Table 5-2

¥ 3 HALLUCINOGENS ]
¥ o - : P
i s . ’ Uscful Properties When Usual Mcthod '-rl
: Chemical Slang Terms Prescribed by Physicians of Takimg . i ¢ ,
! | LSD Aad. Big D, Cubes, None Swallowing %
; sugat, 25, trips > - . ik
; Mescaline Big chief, cactus, mesc, Nonme ¥ Chewing and swallow- E
! ¥ moon, P, peyote mg; sometimes injected 4
: : t
H \ - ]
| ' Psilocybin Mushrooms M. None Swallowing i
H ; i . ~ ] ] ]
; : Marijuana Bobo bush, fu, gage, . ﬁbnc Swnoking or swallowing, .2 @
i . ' - giggle-smoke, grass, : / ; ¥
| 1 hash, hay, hemp, jive, ' . :
! locoweed, manicure, . :
E " «Mary Jane, mezz, o C
’ Mohasky. mooters, N\ _ . v
R i more a grifa, muggles, . 3 B /[ {
: mutah, pod, pot, rope, & :
3 sphm, stufl, Sweet ' ; .
Lucy. Texas tea, w\ced )
g ! S S P NG S SNTC ORI SO IR PITC IRV WBIPURE PR ITEL IPSISISIE NI, SRS SRS U —rmbn e e bl
y -
Table 5-2. For your intormation, it may be .
; interesting o know that prior to becoming ‘Many hallucinogens are made from parts of plants (see ~
i illegg!. marijuana was sometimes prescribed  Figure 5-2). For example, mescaline comes from the peyote
{1 as a vanquilizer. . . . cactus. LSD originally came from a mold that’ grows on
B .72 CHAPTER 5 ~ grains, and marijuana comes from the hemp plant. - . .
' . : _‘ 1 : . . -2
.~ * . * - &
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Marijuana is often made nto homemade cgarettes (called  Figure 5-2
“sticks,” “joints,” or “reeters”) and smoked. Sometimes,
though. it 18 swallowed, caten, chewed. or smiftfed. Sce Figure
5-3. The active chemical in martijuana has been manutac-
tured. This substance is sometimes njected mto a vemn or

muscle. ' Figure 5-3
Leal, Stems, Seeds
' Drink Gy "Mioc1ed
Smoke
Tea

\ OF Powdet
. 4 )
m}m{ “Joint"”’ N

Marijuana (pot) is just onc of several chemicals that come  Figure 54
from the hemp plant (Cannabis). This common weed grows
in many parts of the world. Sce Figure 5-4. Marjuana 1s
a mixture of the dried leaves and stems of the hemp plant. ' 7’.

A much stronger drug that is made from hemp is hashish.

Hashish is made from powdered dust that comes from the, NG
tops of the female hemp plant. /&

Some of the psychological etfects of marijuana are listed 7 // oA
below. A
People who smoke pot often //

e don’t care what they do. -

® mix up time and distance.

e see things that aren’t there.

e escape for a short time.from reality. };\.a' 3

® behave in odd ways that may harm others. ’?,/(

e may feel safe even when they are in danger. 5”

o

may become psychologically dependent on it.

The physical effects of hallucinogens can be measured. But
these are usually minor compared to effects caused by the g
depressants that are called hard drugs (heroin, morphine, ////)
etc.). The physical effects of hallucinogens vary among peo-
ple, but some common ones are expanded pupils, lower body
temperature, chills, and nausea. CHAPTER 5
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Table 5-3 .
' ! _ EFFECTS OF MARIJUANA ON HEART RATE i
E 15 Minutes 90 Minutes .
' £ . Marijuana Marijudna '
. —— '
I ’ Mystery Low High Mystery L.ow High .
Subject Drug dose dose Drug dose dose !
¥ i New Users J‘
L #l6f | 420 [ #16 | 420 | -6 |4 ?
' { 2 +12 +24 +12 - 6 4+ 4 -8
P83 + 8 + 8 +26 - 4 + 4 + 8 -
‘ba . '[ 4 +29 + 8 0 0 +20 -4
Table 5-3. which is used to heip apswer the = 5 + & + 4 — 8 0 +22 — 8 X
questions on the next page. has sbme inter- L6 +10 +20 +28 -20 _ 4 _ 4 j
esting points. In its effect on heart rate, mari- f 7 4 2% 24 12 8 | :
juana acts as a stimulant for both novices and ; 4 + + + + + +18
regular users. It causes a greater change with 8 - 8 +20 +24 -3 + 8 ~24 1
the second group. Much of the etfect has L9 0 +20 424 + +12 0o
disappeared in 90 minutes; in fact, with a high Average + 78 +169 | +16.2 + 08 +76 | - 29
dose on the new users, there is then an aver- ' )
age depressant action. Oniy a high dose was ; . Regular Users ,
used with the regular users, theoretically be- . . ; 3 »
cause a low-dose would have had litte or no 0 +32 + 4 ¢
effect. assumirfgithat a tolerance for the drug i 11 +36 36 §
had been bullt Up. Research seems to indi- : + X
cate that marijuana does not bulid up a toler- 12 +20 +12 :
ance as other drugs do, and the habitual user & 13 _ + 8 . + 4 3
teels fio need to increase the dosage. f 14 +32 +12 ¢
. 15 +54 +22 ‘;
. / 16 ... ) +24 0 ¢
» 17 +60 ' 0
: ‘i Average . +-'i13.2 v +11273
A 4
; H
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[ 15-6. Would a Jherson with cxp;mdcd puplls be bothesed
by, or feel comfortable m, brght hght?

Table 8-V descrnibes the effect of marjuana on the heartbeat
of two groups of people. The first group (new uscrs) had
never smoked marijuana before. Mcmbers of the other group
were regular users of marjuana. The results are given as
changes from the normadl heart rate 1S mnutes and 90
minutes after smoking marijuana. A plus sign (+) before
4 number means the heart rate was faster than normal. A
minus sign (—) means the heart rate was slower than normal.
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| 15-7. Why does the table hist changes from the peison’s
normal heart rate nstead ol showing his actual heart rate?

[ 15-8. What efl'ect does marnjuana scemto have on heartbeat
rate?

{ 15-9. Docs marjuana have more effecton the heartbeat rate

of rcgular users or of new uscrs?
. i

| 15-10. How much docs the hearthe:at rate of new users vary
15 minutes after smoking a high dose of marjuana?

[ 15-11. Why do you think that only high doses were given
to regular uscrs?

[ 15-12. Is the etfect of manjuana on heart rate more hke
that of a L_lh,cprcssunt or a sumulant? \
o ' [
You probably noticed that a Mysicr_y Drug was hstéd 1n
Table 5-3. Youldl find out what that dsug s a httle later.

Why do people use marjuana? Table 5-4 shows a few of

the reasons given by 32 adults who had uscd marijuana ten
or more times. Notice that the reasons are almost the same
as those given by people who stnoke ordinary cigarettes.

i Table 5-4
AR ST - e S i v SRR
' : '} .
REASONS FOR USING MARBDUANA i
) Percent of Use 3
3
r' - Stated Reason Frcqucnll§ Occasionally
t' 1. To produce a sense of well-being _
L (a “hgh”) , 66 25
L 2. To relax : 50 32 .
F 3. To relieve tension or Stress 38 : 44 ’
t_ 4. To increase soctablity 25 50
v 5. To increase enjoyment ot plays,
} movices, clc. _ 22 , 44 .
: 6. To go along with ;hc group 16 ) 41 ..
1 7. To reheve depression 16 25
1 8. To cope with uncomfortable .
g social situauons ' . 13 28

o3, o or el . . ~

The reasons given for using marijuana can be broken down
into several groups. ' '

. ¥ et

5 7 Because normal heart rates valy fram
parson to parson

Clintcal accounts of the effects of fnanlnana
goem to rafute some ot these reasons, at least
In part Usars testity that wittun 10 to 30 min

ates after smoking, anxieties of a vaquy na

ture and even fears of death sumetimas de-
velop., and 1t is a few minutas mora hatorn
calmness. 1elaxation, well-being, and rehet of
tension rasull,

LL
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It problems” can be intarpreted as Inter:
personal relations and the tensions con
nected with them_ then numbers 3, 4.5, 6, and
8 might be considered in this category Num-
bars 1 and 2. howaver, are purely personal
Sigmiticantly. these latter two involve more
fraquent use of the drug The student might
predict that heavy users tend to be somewhat
selt-centerad and interested mainly in thelr
own pleasures, whiie light users have diffl-
culty in facing the normaiytansions of lite and
in interacting with other people.

-

N

The Bureau of Motor Vehicles ot the State of
washington made a comparison 8tudy of the

eftects of marijuana and aicohol on driving ™"

errors. Although-both had an effect on per-
tormance. it was found that marijuana caused

significantly less impairment of driving ahility
than did alcohol. . ¢ ,& »
76 CHAPTER 5 \

* on driving ability?

[ 15-13. Which 1casons hsted nught be conmidered as coping
with pmblcms?

Note that the pereentages Listed i the two nght-hand
columns difter 1n many -places. '

[ 15-14. Record in your Record Book what differences you
predict between the pcr.xmmlmc.x of heavy and light man-
juana users.

Earlier you saw that alcohol lessens drping, ability. Un-
fortunately, we don’t really know what h:;ppcn.x 1o peoples’
driving ability after they use marijuana. But we do know what
expenenced usérs of marijuana say happens to their dnving
ability. Table 5-5 shows the opinions of 32 adults who had
uscd marijuana ten Or mMore umes.

Table 5-5

rvv" T TP ST AT T WO T wvwwwﬁ!
% EFFECTS OF MARIJUANA ON DRIVING k
E Condition Number of Responses 3
1 Never drove after taking marijuana \ 8 3
T : 4
t Felt that using marijuana lessened driving ‘ 3
' abiliy. , . 20 a
E Felt no drop .i‘n duving ability after -
t taking manjuana 4 i
h»..- ot athr v pifmaced a Mane Al W e b et e T.- PR ]

Perhaps you know that people who use hallucinogens (like
marijuana) often overestimate how well they can perform
after taking.a drug. Some scientists have reported that this
happens.

[15-15. What do you conclude about the effect of marijuana

PR

Y
If physical changes were the only effect ‘of hallucinogens,
nobody would worry much about them. These effects don’t’
seem to be very serious. But it is the psychological effects

_of hallucinogens that have focused so much attention on

these drugs. It’s hard to describe these effects because they
differ from person to person and in the same person at
different times. ' '
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Let's take a more d(l.nl( d look at some reactions to an
other hallucinogen  LSD. We'll lpok p;uncul;nlv at the psy-
chologcal effects that have been reported. In puie torm, 1.SD
is colorless. odotless, and tasteless. Because a small dose
produces results, 1t s usually mixed with other substances.
LSD is most frequently found m capsules, tablets, hqud

. vials, preces of paper, and sugar cubes,

Symptoms arc usually greatest tw ‘1o three hours after an

average dosc of L.SD The drug’s effect then thms to weat
off. After cight to twelve hours the user has usually recovered
completely.

What are the psychological symptoms of a dose of LSD?
Figure 5-5 describes some of the things that 1LSD users report.
Volunteers were questioned every hour starung a half” hour
after they took the drug. The graph shows the percent of
Yes answers at cach tume,

1SD is by tar the strongest of the tour hal-~

lucinogens in Table 52 But even more un
portant than its strength 1sits unpredictatuity
Rasearchars have found that T its effect on
the mind. exactly the same dosage may in one
case cause a mild. euphoric reaction, in an-
other case an exhiarating ona. and in a thurd
case a dangerous. violant and uncontrollable
baehavior on the part of the same individual.

Figure 5-5
%
Are You Nauseated? Do You Feel Dizzy? Is Your Hearipg Normal? ¥
80
60 /\ Key
_
. ) / 1/\‘: . \
o L High dose of LSD
1 4 \ /\\ / _\ ———————
‘\\’/\ \k\ A - \
= 20 i N—af 2 St SO - Low dose of LSD
§ g '.\.\.:.4‘:/ L_ .ee ---"‘......P .y :;. P ¢ :.-. o‘%*k\\\\
é 0 o . N TS | — O SR N Mystery diug
» 1 2 3 4 5 8 1 2 3 4 5 6 1 2 3 .4 5 6 cvostsessevstte
§ . Are Shapes and Do You Feel as Are You Anxious?
9 Colors Altered? if in a Dream?
< 8 : ‘
3 : ~ [~ “
> Y
6o
40
AY
4
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we’ Mo
[an W50 S o
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in this swries of lesllun&u_tho student will
probably draw some genéf"al conclusions
1 SD seems to make parts of the mind maore
sensitive, the effects seem to be generally
ralated to the dosage (except in the "dream’”
case) both in amount and duration; and the
eftects seem to last 6 hours or more in some
cases BHut perhaps the- student will note the
unpredictability of the drug In some instances
a low dose produced a greater eftect than a
high dose.

4 .

5-20 Possible answers might incilude the
eftects on the other senses (laste. smell,
touch). the eftects on tast scores or on man-
ual dexterity, etc.

"Table 5-6 needs this additional explanation:
A base-line score for both new users and
regular users was first determined by giving
the DSST to each individual prioy to smoking
marijuana. The figures in {he tabje show the
changes from this base-line dala both 15
minutes and 80 minutes after a smoking ses-
sion. A plus indicates an increasb—a minus,
a decrease—from the individual's base line. A

represent the absence of data for various
reasons, and these blanks are not used |
computing averages.

dash (=) indicates no change. Blank splco:/

3z

[ )5-16. How would you desenibe what LSD seems to do to
people’s minds? ‘

[ 18-17. Do the ctiects seem to be directly related to dosage

levels?

[115-18. How long do the psychological effects of LSD (at

these dosage levels) seem to last?

~

[ 15-19. Does alarger dose produce longer lasting etlects than

a smaller dose?

((15-20. What other effects would you be interested in trying
to measure?

Table 5-8

SN TR T T T e

EFFECT OF MARIJUANA ON THE DSST

i 15 Minutes . 90 Minutes )
>, Mari]uaﬁa Marijjuana  }
Low | High Mystery | Low {
Subject dose dose Drug dose - fi
New Users
o -3 S -1 + 4
2 +10 | -8 |17 —1 ~15
3 -3 +6 - 17 ~10 + 2
4 + 3 -4 - 3 -1
'S + 4 +1 - 17 + 6
6 3 -1 -9 +3 -5
7 + 2 -4 -6 + 3 -5
8 | +3 + 1 + 4 + 4
‘Mean 0. -12 ] - 51 + 04 — 26| — 39
.
Regular Users k
- 10 -4 %
11 - + 1 ;’
: 12 +11 ;
- 13 + 13 5
14 -2 3
. 15 -6 :
- 16 - 4
: 17 + 3 3
+ 025 . + 28]
onlun Xiodandutiihs. wiigticiotcd Shibid 'n.\-\. I

el St
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Are you sull cunous about the Mystery Drug? Good!
You'll learn more about it m the next chapter.

”

Some users of hallucinogens claim that the chemicals “ex-
pand” the mind. They believe these drugs make people more
creative and productive. Let’s see if marijuana aflects think-
ing ability.

Table 5-6 shows the effect of marijuana on the Digit Sym-
bol Substitution Test (DSST). (See Excursion 5-2, “The
DSST,” for an explanation of this test.) The test was given
to'a group of regular marjuana users and to a group who
were using the drug for the first time. On a signal, each
subject tried to fill in blanks on a test sheet with symbols
that matched\a code. Each subject had the code available
throughout the test. The numbers in the table show the gain
or loss in scores made after smoking man}uana compared
with scores made before smoking it. A plus sign means the
score went up and a minus sign means that it went down.
(J5-21. Which group (new or regular users) had the greatest
change in scores at 15 minutes? at 90 minutes? >

[]8-22. What effect did dosage level have upon the scores
of the new users?

[(J5-23. Did the scores made after 90 minutes improve over
the scores at 15 minules for new users? for regular users?

(J]5-24. What do. you conclude about the effect of marijuana
on the new users’ test-taking abjlity? \

(:15-25 What do you conclude about the effect of manj uana
on the regular users’ test-taking ability?

Excursion 5-2 is remedial in exptaining the
DSST. and extension in the use and appli-
cation of it. it requires that stullents work in

pairs.

Y EXCURSION

in answering this series of questions, students
should realize that the change is measured
from a tixed base-line number for each indi-
vidual. Thus, in question 5-21, new users at
15 minutes had a greater average change
(—5.1) than regular users (+ 0.25), and like-
wise at 80 minutes the average change for
new users (—3.9) was greater than that for
regular users (+ 2.8). Similarly, a high dosage

"had a greater effect. on the scores of new

users, both at 15 milutes and 90 minutes. in
5-23, the scores after 90 minutes improved
over the 15-minute scores for both new and
reguiar users for a high dosa (~ 3.9 is better
than —5.1 and +28 is better than 4 0.25),
but they were worse for a low dose with new
users (—2.6 is lower than —1.2). From this the
students should conclude that new users
were adveraely affected (5-24) but regular
users benefited from marijuana in test-taking
abllity (5-25). ~

-

CHAPTER 5 79

. “.
‘ . k\.




'r

——— ==

e — g ——— -

EXCURSION .

Excursion 5-3 is a_general-interest excursion
that has a great deal of relevance foi today's
youth. !

5.27. Observable symptoms might include
anxiety, dizziness, sensory hallucinations,
dreaminess and euphoria, nausea. dilated
pupils, and chills. The degres of effect can
depend on the type and amount of drug used,
and the specific reaction of the subject to It.

5-28..A hallucinogenic drug is one that
causes distortion of the senses. The amount
of distortion (vividneas of the hatlucination)
can be a measure of the effect of the drug.

80 CHAPTER §

Is marjuana smoking related 1o alcohol dnnking? to
smokimg tobatto? If you'd like to know more about thas, see
Excursion 5-3, “Pot o1 Booze?” T

The hallucinogens have not been studied enough to know
what long-range cflects they may have on the body or mind.
Some scientists believe the use of fich drugs may lead to
chromosome damage (Chromosomes are the part of cells
that carry genetic wnformation.) This theory needs more
checking.

Table 5-7 gives the results of onc study that compared
chromosome damage in LSD users and in nonusers. Note
that chromosome damage was dlso Yound n some babies
exposed to LSD befote they were born. This happened when
their pregnant mothers took LSD.

-

Table 5-7

Eﬁ .;!F!’ el !? e

T G R bt A iR L AT AL Y I STy
) i!

E : CHROMOSOME DAMAGE 3

Pcrcchlagc with Chromosome Damage .

Group Range ‘ Avéragc ¢
Nonuscrs 6 10 16.5% 9.03%
LSD users 8 to 45% ) 18.76%
Infants exposed to LSD . \
before birth 9:5 t0 28% 21.5%

hY

.
ogt ot S et dian L8 R A R M AR b T8

[715-26. What do you conclude about the theory that LSD
causes chromosome changes?

.
Another poorly understood effect of the hallucinogens is’
called a flashback. Even without taking the drug again, peo- .
ple sometimes notice later some of the drug's effects. Flash- -

backs may happen several years after a persdn stops using
a hallucinogen like LSD. If a person’s last LSD experience
was a bad one (bad trip), the flashback can be very terrifying.

[15-27. In your Record Book, describe how you could tell
if someone was under the influence of a hallucinogen.

[]5-28. Give ah opetational definition of a hallupinogenic
drug. : _ -+

-
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\ p Well, you've now looked quickly at some of the physical <,

and psygholngical cffects of some of the cofmon drugs. 1t

you find you teed to review what you've learned or want
: littl information, sce Excursion 54, “Drugs --In XKCURSION

a little more informaton, sce Excursion , "Drugs--in a > (™ lasY 0\

Capsule.” :

;

. Ja Excursion 5-4 Is for general information and

Betore going on, do Self-Evaluation 5 in your Record Book.  reference.

4 No equipment need be prepared for Chap-
. ter 6.
' .
\ -
. ;
\
}
!. -' [ 1 \
[ —
‘ I FLASHBACK \
. (RECURRENCE). '
| TURNED OFF N
LSD OVER
: 2 YEARS
AGO.
* r
13
‘ -
- .
. PERAF. P - - .‘
s ) . ” ; ‘
. .
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EQUIPMENT LIST

L None

Should It Be \
Against g1e Law?

-

,/ There afe no excursions keyed to this chap-

[ ter. «

Before you wind up your studies of the effect of drugs on
the body, you should think about two more things. First, you
should identify the mystery drug that was described in the
last chapter. The data in Tables 5-3 and 5-6 indicate that
this drug can strongly affect the body. You should certainly
learn what the drug is.

VY t\/

Another important part of the drug problefn has to do with
the law. You should know how laws affect the use of drugs.
Furthermore, you should consider why we have drug laws,

whether the laws we have are effective, and whether we need
any more such laws.

it produces its effect. Then we'll look at the legal question.

CHAPTER EMPHASIS

the relationship ot drug usage and the law
discussed.

First, let’s identify the mystery drug and try to decide how '

’

The concept of a placebo 1s explamed, and

|2

Chapter 6

MAJOR POINTS

1. Placebos ar?\armless substances that are
useful in evaluating the effects ot chemical
inputs on humans.

2. A double-blind experiment is one in which
neither the expenmenter nor the subject
knows whether the subject receives a placebo
or the real drug.

3. Ta protect individuals and society. laws
have been passed against using or even car-
rying certain drugs.

4. A moral code -is a set of rules that help
protect people from other people, but the
rules also try to keep people from doing un-
desirable things whether or not those things
hurt anyone eise.

5. There are many problems invoived in
passing and enforcing laws.

Again, in this chapter, the attempt is made to
present avallable facts to the student without
preaching. Individual decisions can be made:
good discussion sessions among students
could result.
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In"the experiments recorded in Table 6-1 and
Table 6-2. the mystery drug was used under
controlled conditions. For exampte, both Type
1 and Type 2 arthritis patients were grouped
acgording to the severity of the disease, age.
sex, and genaral physical condition. Then, by
random sampling, part of each group was
given accepted treatment for arthritis, such as
_with the steroid cortisone. The othe: part of

the particular group received identical treat-
ment with the mystery drug. It ia interesting
to note that each individual becames an im-
portant part of the experiment by reporting his
reactions to the experimenter. This can make
some of the data inaccurate, but care is taken
to ask the patient the right questions in order
" to elicit an objective response as far as possi-
ble. Sometimes “‘crossover’’ techniques are
used. wherein for perhaps two weeks a pa-
tient is dosed with the real drug and then
receives a placebo for the next two weeks.
This cancels out individual difterences.
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Would the mysiery drug please 1dennfy uself?

‘In the last chapter, you studied some expenments that
involved a mystery drug. What was that drug? Before you
tind out, let’s look at a few more studies that used 1t

One such study mvolved arthnts patnents. The patients
were given a tablet of the mystery diug i place of another
medicine that had eased their pamn. 11 the tablet did not help,
the patient got an injection of the mystery drug. Table 6-1
shows the results.

Table 6-1

r.,_,.. L gr e ey - [ A Tl '_.‘~..\:,v~—..,p— .. -M—v\—u—w—\m
MYSILRY DRUG EXPLRIMLENIS

% Improvement

Condition of Patents Group A Group B 1

Type # 1 arthnus 58% %
Type ®2 arlhrili.sz 49%: 63% N
E KEY
: . Group A Panenss given mysiery drug 1ablee
{ Group B. Patients given a tablei of the mysiery drug and the an injection
. of the mystery &'ui

ok} ool LI s Wi TSV FUNUT R TP R URRR-'t RUC WU IITIN 3.8, Y XL
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Table 6-2 shows what happened in another study, involving
other illnesses.

Table 6-2 L _
R R A i { e s G e Y 8 G2 TR TV A Y I e T e S T -
¥ . _ \ 3
! MYSTERY DRUG USEFULNESS 3
3
% . Percentage who felt cured \“
' Condition by the mystery drug !
Pain following an vperation : 30 '
s i
" Cough & 4 . ¥
Headache - 52 7 :
Seasickness ' - 58 -
Nervousness and tension 30 i
:  Common cold : 35 ?
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: Soma  students  may  senouslty questidn
N . [ whather suqgar, starch  or salt water could
possibly have efteciygd tho “cures  that the
dati seeem toandicafe You may have to qive
wre AS far as the pa

. some renforcemen
/ tients were concaine the atfects were vary
real The “"madicine’” W Incidentally.

L 4
' you may want to point out that aither sugar
« F \_—/ or starch or salt water was given in any ong =
_ &~ - axpanment, and not all three of them . .
OR OR
. 1 Mystery Drug Mystery Drug Mystery Drug - r
Contents Contents Contents

S S A

‘ This must be some drug! Could it be the wonder drug - . : L.

Figure 6-1

\ that man has searched for for centuries? Want to know what
} it is? : . This is a difficult, but wmportant, problem
. ' ) break The effect 1s certainly not completely
Sugar? Starch? Salt water? Bet you didn’t know these were understood. but seems to center on psycho-
such powerful “Mcditincs » logical tactors—mind over mattes, so to speak.
PROBLEM BREAK 6-1 . . < The testing of all new drugs for human con-
. : sumption involves the use of placebos.
You are to try to explain how sugar, salt water, and starch .
seem to cure people of many ailments. Récord your explana- &1 Af';?i"" isg d’(‘;g a'.‘d "t‘)e'e"f'eh 1 not
. B et . . . ” generally considered a placebo ernaps o
tion in yomcord Book. Then discuss it with your teacher,  interest is the fact that the extracts of willow
’ your classmates, and/or your parents. Finally, try {b tind out  bark. used since anuquity. contain salicylates.
. . .o - . . . which are the active ingredients of aspinn.
how doctors explain this effect (talk to your doctor if you  yhe grug has been proved eftective in reduc- -
can) . . & ing tever since the time ot ancient Greece.

Mystery drugs are called placebos by doctors. Placebos are  THE POWERFUL
often used in studying the etfects of drugs on people. In‘Table  PLACEBO
6-2, you saw that about 40 percent of people given placebos
claimed that the placebo helpéd them. Obviously, any really
j effective drug would have to do better than that. The test
- of a new drug is whether it works better than a placebo.

(3

P// (J6-1. Is an aspirin a placebo? Explain your answer.

1¢'s quite obvious that petople are quite different. Even the

) " same person reacts differently at different times. This makes -
it hard to predict the effect that any drug will have. Many
doctors feel that a drug’s effect will vary depending upon
how a person thinKs it wil atfect him. It seems that the more .
A 4 ‘\’.:r - \ . N . N (\
. a person believes a drug will help, then the more it actually U
helps. e - . . '#
- : ’ : .
. "L“."‘"in.' M
" ?" £ B N
P '
4 ."' ey Vo 23 . ..'7}' o “' y ol .‘:-' _. 5 )
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6-2 The attitude of the person administering _

the substance A facial exprassion. 8 gleam
in the eye. any slight behavior might give a
clue to the subject in modern usage the pla-
cebo 18 no lpnger just a simple sugar pill or.
starch tablet. It is tashioned in shape. color.
and taste to resemble the real drug And care
must be ?xercmed in administering When
given by a pretty nurse. it may have an éntirely
ditterent effect than when a male orderty gives
it

WHAT ABOUT
THE LAW

®

LAWS TO PROTECT
PEOPLE FROM PEOPLE

Hammurabi was a great and wise king of
Babylonia. This code, impressad on clay tab--
lets. is only one of the accomplishments ot his
dynasty. He was among the first to use a

calendar (Level lii, In Orbit), and he utilized
.. water wheeis for irrigation. :
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When someone hnows he s petting a placebo instead of
real mediane, the placebo usually docsn’t help b With
this in mind. scientists often setup a double-blind expenment.
In this kind of expeniment, ncither the patient nor the doctor
knows whether the patient gets a placebo ot the rcal drug,
(In fact, most patients have no 1dea that a placebo cxperimcnt
is going on.) -

[ 16-2. What variable does the use of ;a double-blind expert-
ment help to coﬁtrol'!

|

Your last problem in connection w.@\ drugs has to do with
the law. By now you realize that some drugs can do great
harm to people and to socicty. For example, alcohol leads

to a lot of traffic accidents in which people are killed and
property is damaged. Also, some people’s lives are rifined

. because they become physically dependent upon drugs. To

“protect people and society, there are laws against using or
even carrying certain drugs and against driving when drunk.
Are these laws effective? Do we have enough such laws? Do
we have too many? These are some of the problems you will
explore next.

Before you can think clearly about drug laws, you should
know a few things about why we have any laws at all. This

is a very complicated subject, but we’ll try to raise some of

the most important points about it.

]

Unfortunately, people don’t always get along with one an-
other. People sometimes murder other people, they steal each
other’s property, and they try to take advantage of each other.
Even whole countries have a hard {me getting along. Mil-
lions of people have been killed and hurt in wars fought over
often unimportant national interests. )

For a long time it’s been known that ‘people sometimes
do cruel things to one another. The first laws made were
mostly to protect people from other people. An example of
an early set of laws with this purpose is Hammurabi's Code.
This code of law was written almos| 4,000 years ago. A few
rules from this code appear in Figyre 6-2.-Look them over

and notice that many of them aim {o keep one person from -

taking advantage of another.

.
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'f:; \ Hammurabi's Code 5:));
NS If a fire has broken out in a man’s house and =2 A .
I‘:}_«B one who has come to put it out has taken any- ),
- thing, that man shall be cast into the selt same :JX{
ey e ‘ -,
N If a woman, who is not living in the convent, =22
Y L'k\}J open a beer-shop or enter a beer-shop tor dnhk, =
. ﬁ ythat woman shall be put to deash. )
) »T\\_:‘ If a son has struck his father, his hands shall B :
' & be cut off. =21 .
o . >
= If a patrician has knocked out the tooth of a o))
h& plebeian, he shall pay one third of a mina of L))
ijf;\ silver. ' : %
h\\“ If a surgeon has operated on a nobleman for L))
Y| .. o)
N ah eye injury and has made the nobleman lose 53
N his eye, the surgeon’s hands shall be cut off. R E3)
l\\g . y J lE;))
' 0 \ N
S IR E YN R VAN TR '
° ' Figure 6-2
‘ As you can see, in Hammurabi’s time, punishments tended /
1 . to be on the hard side. But as you can gugss, no matter how
hard the punishment, some people still chose to break (he
law. ’ s
In any listing of laws, some laws are more important than LAWS, RULES,
% others. Two men are standing on the sidewalk. One man CODES, AND NO-NOS
steps out into the street and crosses against the traffic light.
The other man goes into a bank and robs it. Both have
Broken laws, but one is a criminal and the other is not.
And, of course, laws change with time. The Pilgrims passed
4 law that made it a crime to have a fire in the fireplace .
between the hours of 9 p.m. and-5 Am. Even today; at cer-
tain times and in certain places, it is against the law to be

out alone in the street at night. . CHAPTER 6 87
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This problem break can done with either
questionfiaires or interviews. With only two
questions to be asked, the in{prview may be
more convenient, but students should be sure
40 get the data on sex. age Irvel and occupa-
tion Some teachers use the technique of
pooiing the ciass data for a targer sampling
You will probably find that some very good
discussion results trom this problem break. In
fact. if students endeavor to get the various
occupational categories on the list, it is likely
that some good discussion will ensue outside
of schoot The tabuiar summary is important.
It should help decide whether.opinions of this
kind are aflected by age. sex. or the person's
occupation. Excursion 2-2 may help with this

activity. .
~.J -

.} N .

N\
[ 4

. 88 CHAPTER 6 °

" paa.

Most people agree that we must have Lpws to protect people
from other people But making such laws s not casy. The
mamn trouble s thag 1e1s hard to predict what will happen
when people do what seem to be innocent things. For ex-
ample. some people feel thatgociety soon will suffer because
too many chldien are bewng Born. if this 1s tue, then people
who ten years ago had a lot of children were actually harm-
ing soucty Yet there certainly was no thought then of pass-
ing a law against having children) .

Passing moral laws is even harder than passing laws to
protect people tfrom people. First, people don’t always agree
on what 1s good and what 1s bad. Many a law aimed at
keeping people from doing something considered to be mor-

ally bad has been called unfair sooner orater. Secondly,
it 1s very Hard 1o make moral laws work. Making somclhmg
illegal doesn’t always stop people from doing it if they don’t
feel that the thing itself is bad.

PROBLEM BREAK 6-2

In this problem break, your problem is to survey opinion.
regarding \what movies_young people should or should not
see. To make the survey, you will ask scvcml types of people
'these ques ions:

1. What types of -movies (if any) should young people be

baryed ffumgeeing?
2. Why di& you answer question 1 as you did?

ask thése questiogs of as many people as pos-
sible and iilly note the answers you get. Try to include
several kinds of people in your survey. Some examples of
people who might give interesting answers are these: Young
people, including your classmates; teachers, ministers,
priests, rabbis; theater owners; doctors; parents.

You are

In your Record Book, keep track of people’s responses to
_your questigns. With each set of answers, record sex, age

“level, and ogcupation of the person interviewed.

When youy have interviewed at least 25 people (get more
if you can), try to summarize thdesponses in a table. Then
describe in \writing what you have discovered about how
different types of people feel about movies and young people.
Finally, stat¢ what your survey suggests about what rules
should be made as to what movies young pegple should see.

; : :




Ope Jast prnblcm with passing laws s tha this can attect ECONOMIC EFFECTS

pcn[&‘c‘s jabs. Usually a lot of people camn then hving by OF LAWS

making or sclling whatever it that wall be ontlawed People 5
who make a product and those who distitbute or advertise '

' it can be thrown out of work at that product s outlawed .
Television commerctals tor the agarette industiy are a good
example of this kind of problem .

Making and sclling cigarcties has become a very bip busi-
ness. Milthons of people cam all or pan of thewr hiving trom
cigarettes. Farmersiwho grow tobacco and people who buy
the farmer's tobacco and sell it to agarette companices would
be out of work if agarettdd were outlawed. So would the
* people who work tor cigarette companies. the truck drvers

who move cigarettes around the country, and the store own-
ers who sell aigarcttes.

Even state and local governments would sufter if a law
were passed against making or selling cigarettes. All the tax
money that 1s now collected from the sale of cigarettes would

* be lost. Governments would have to find other ways to turn
"up money to keep schools open, build roads, and mai#tain ' .
pagks. . .

As you can now sce, deciding what laws to pass is a very ,
complicated business. Before a lawmaker passes a law, he :
“must decide whether the gains trom the law are likely to
be greater than the losses it would produce. Laws can benetit
society, but they can also lead to reduced freedom for people
and to real economic problems as well.

[16-3. Do you think that all our lawmakers should be law-
' yers? Explain why or why not.

The history of laws against drinking alcohol shows the prob- ~ DRINKING LAWS—
lems that laws can lead to. A CASE IN POINT

+ About 125 years ago, a law was passed in Maine that made
selling or making alcoholic drinks illegal. This law was sug-
gested by groups who felt that drinking alcohol was morally _ .
wrong. They pointed out the way mea’s lives can be ruined
by liquor. o |
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Soon several other states followed Mame's lead. Fhey, oo,
passed Taws against using or selhing hiquor. But soon hiquor
manufacturers m states without such laws began to complain
about those states who had them. Their mam point was that
the Umited States Constitution won't let a state heep its citi-
zens from buying hquor made outside of that state.

In 1890 the Supreme Court ruled that the hquor manufac-
turers were nght. Because of the Supreme Court ruling, most
state laws against the sale of hquor were dropped by 1918,
Thosc agamst selling liquor kept trying to make 1t illegal.
As a result of World War 1. these people’s requests were
partly met. In 1919, Confess passed a law against using fruits
and grams to make alcoholic drinks until the war ended.
Using fruits and grains for lhisr\purposc was felt to be a
waste ot food nceded for war purposes. Biit the ban was
not lifted at the end of the war because a new amendment
to the United States Constitutign (the 18th) made the making
or selling of alcoholic drinks 1llegal everywhere.

Before the 18th Amendment became law, many people
had to approve it. First, Congress had to agree to tik the
states t0 approve the amendment. Second, at least three
fourths of all the states had to approve the aniendment.
Finally, Congress had 1o agree to-actually make the amend-
ment law. These approvals were' all gotten, and -although
Presidont Wilson objected, prohibition became the law in
1920, - . .

he ten years after prohibition became law were very

‘tough for state and local governments and for the national

government. The trpuble was that many. people refused to
stop using alcohol even though this was now against the law.
Law officers just couldn’t stop the demand for alcohol.
Gangsters and other unsavory characters soon got into the
liquor business. - ' "

Complaints about the ‘\prohibition law grew quite loud.
Police claimed they didn’t have enough people to enforce
the law. Health officials found that people were getting sick
and even dying from drinking liquor made in bathtubs,
mountain-stills, and the like. Cities and states complained

that they couldn’t operate without the 1ax money they used-

to get from the sale of liquor. Local citizens complained
because liquor was hard to get and very expensive. Liquor
manufacturers complained that their businesses had been
completely ruined. ’

-




In 1930, Congress and the states undid what the prohibition
amendment had done  They passcd the 21t Amcendment to
the Unijted States Constitution Ts did away with the | 8th
Amendment and returned the law 1o where 1t was betore
1919. The change was objected to both by some churches
and by many gangstcts.

The argument over whether hquor should be made illegal
continues today. 1A some states and in some towns, hquor
is still illegal, but the number of such laws s growing smaller
every day. '

© |]6-4. Suppose a friend gave you nine argunjents in favor
of something. You can think of only Ong or two arguments
against it. Should you accept his positon? In your Record
Book, state why or why not.

Today most states have laws against using or even carrying
drugs like marijuagji', heroin, and LSP. These laws are sup-
o

posed to proted sbeiety and to protect people from ruining

their own lives. But some people claim that the laws are
unfair because there is not enough proof that drugs really
harm people of society. Others want tlie laws dropped be-
cause people will use drugs no mattex what the law says.
These people claim that the drug laws only make people feel
guilty and put the selling of drugs into the hands of criminals,
so that it cannot be controlled properly. Let's take a look
at these arguments. . : R

First, af you now know, not all drugs have the same effect.
Much evidence suggests that hard drugs, like heroin, can
harm people and society. Because these drugs can lead to
physical dependence, using them can.dominate a person’s
life. A person driven by the need for drugs often loses his
ability to think of dnything else. Such a person often can’t
hold a job Qr even keep himself healthy.- -

Tlose whi become physically dependent upon hard drugs

*often do harm to society, too. Dtug addicts often turn to

'~ erime to get enough money to buy the drugs they need. Rglice
claim that most of the crime in large cities is associated with
drug addiction. ' -

The claim that drugs can harm people and society is prob-
~ ably accurate for hard drugs like heroin. Most people agree
that we need laws against the use of thése drugs. o

oy . v

. SHOULD THERE BE

LAWS AGAINST
DRUGS?

-~
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One of the disadvantag‘os of the pri word
18 that books become “‘dated "' By the time
your students use this material in class, siQ-
nificant new findings on drug usage may be
available. Perhaps you will want to supple-
ment the presentation here with news articles,
magazine reports, and other sources that can
bring the subject up to date for them. The use
of a bulletin board for current information
could be helpful.

SUMMARY

.
TN e
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The situation with respect to margyuana and LSD s less
clear. As you leamed i Chapter S0 we really don’t know
very much about the effect of these drugs. A lot of studiey
arc pemng made to find out how these chenncals affect people.

il those studies are complete, the argument over whether
or not there should be laws aganst the use of marijuana and
LSD will conunue. Today, the case against 1.SD seems to
be growing stronger while the one against marijjuana seems
to_be weakeming.

As you think about marjuana and LSD, keep in mind
that the evidence for using these drugs is at lcast as weak
-~ as the evidence against their use. Perhaps the best way to
sum up the situation 1s @ say that these drugs may or may
not be harmful. Although some authorities are still uncertain
about the effects of drugs, almost all of them agree that using
any drug purely for enjoyment is a vcr‘n‘sky business.

Well, there you have it. You now know in general what is
known about the effects of certain inputs on the body. In
some cases the evidence suggests a bleak picture. Overeating,
smoking cigarettes, using alcohol in large amounts, and tak-
ing drugs like heroin are dangerous things to do. The risks
associated with using marijuana or fairly small amounts of
alcohol seem to be less great but are still there.

Whether effective laws against the use of some inputs to
‘the bady can or should be passed is a tough question that
is now being studied. In the meantime, however, your deci-
sion as to whether you will smoke, dnnk, overeat, or use
drugs may very well be the most important one you will ever
make. . ‘

Betgre going on, do Seli-Evaluation 6 In your Record Book.
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Excursions

Do y(')u like to take trips, to try something different, to see
news things? Excursions can give you the change. In many
ways they resemble chapters. But chapters carty the main
story line. Excursions are side trips. They may help you to
go further, they may help y o into different matenal, or
they may just be of interest to yig. And some excursions are
provided to help you understand difticult ideas.

Whatever way you get there, after you tinish an excursion,
you should return to your place in the text material and coh-
tinue with your work. These®short trips can be interesting
and different.
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This excursion is both remedial and general : i

\
Big C and Little c

EQUIPMENT LIST PURPOSE ‘

To explain calonas. and detarmine the
amount of heat produced from burming
marshmallows and nuts.

1 alcohol burner and stand
1 50-mt beaker (or larger)
1 wired can

1 thermomaeter

1 potholder or tongs

1 paper towsl

8 straight pins

15 mini-marshmailows

3 nuts

In this unit the term calories 1s used a lot. If you don’t know
what calories are, this excursion will help you to find out.
Long ago, people thought that heat was a massless sub-
stance that flowed from one object to another. They called
this mysterious fluid caloric. Later, however, this model was
dropped for one that vonsidered heat to be a form of energy.
Eventually, scientists found that they could measure the
amount of hecat that went in to water. All they had o do
was multiply the mass of the water by the number of degrees
the temperature went up. When they named the unit for
measuring heat, they used the term calorie. '

1
b

i

Today a calorie is defined as the amount of heat it takes
to raise the temperature of one gram of water one degree
Celsius. Here then is an operational definition for heat:

1RAI
C

Amount of heat gainey or lost (in calones) =
Mass of water (in grams) X change in temperature (°C)

Stated in another way:

calories = grams of water X change in temperature (°C)

MAJOR POINTS

1 The unit for measuning haeat 18 calied the
calorie

2 A calorie 1s datimad as the amount of heat
it takes 1o raise the gimpardatune of 1 gram ot
water 1°C

A When some substances burn. they give off
a lot of heat

Excursion 1-1

4 A calorimater is a device for measunng the
amount of heat given oft when a substance
ts burned
5.. A kitocalorie (C) is equivalent to 1.000 cal-
ories (c).

Answers to Checkup
on page 12.

Heat

1,000

1°C

. 100 ,
Do this excursion If you got

the wrong answer to any ques- -
tion.

pwwn

The student does not need to know that the
value of 1 calorie per gram per degree Ceisius
for water (called the specific heat) 1s only
correct at certain temperatures, but the exact
value is never far from 1 between freezing and
boiling. - .
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You may want ta construct 2 or 3 of the wired

.CAaNns yourselt, ()ri&ve student aides do it The

folowing directhiohs may help

1 Procure 1) a7 soft dnnk cans

2 Punch 8 holes in each can with a nail or
an e pick The holes should be on opposite
sides of the can. about 14" trom each end
it 1s easier to punch the holes if the ends are
left on the can

3 Remove both the top and tha bottom of the
can.

4 Cut 4 pieces of wire about 7” long Un-
coated copper wire of a tairly heavy gauge is
excellent Coathanger wire will work if you
have phers and the strength to bend it

5 Thread the wire through the holes. and
make the bends as shown.

Stale or hard marshmaliows will work better
than fresh ones They burh better. for a longer

tima, and more steadily; they stay on the wire

better. and they are less apt to be eaten.

It the marshmallows are not tight together,
they will not continue to burn when Ignited.
The wire must be inserted through one side
ot the can before threading the marshmal-
lows. -

-

96 EXCURSION 1-1

W hen some substances burn, they pive ofl a ot of heat
Others grggot! less heat. In this excursion you will measure
how much heat vanous matenals produce. To do this, you
tist neced o burld a calonmeter. You will need a purlnd
atd these matenals:

-} alcohol burner and stand_
I beaker, 50 ml or larger
40 ml tap water (This 1s 40 grams.)

I wired can (See Figure ‘l.) .
I thermometer
I potholder (or tongs) .,
_ | paper towel
8 straight pins
15 mini-marshmallows
3 nuts (peanuts if possible). -

ACTIVITY 1. Remove the bottom wires from the can. Then
thread 3 marshmallows on one wire and 2 on the other. Push
all the marshmallows as close together as you can.

ACTIVITY 2. Put the marshmallow wires back on the can as
shown. :

-~

ACTIVITY 3. Pour 40 mli (this is 40 grams) of water into a .
beaker. Record the temperature of the water in Table 1 in your
Record Book. .

ACTIVITY 4. Read carefully before doing this! Be sure to use
a potholder or tongs to hold can. Don’t pick it up with your
hands. Hold the can over an alcohol flame until all the marsh-
mallows are burning. Using tongs, quickly set the can on the

e




BE SURF THAT TONGS OB POTHOL D IS
ARE AVAIL ABRLE AN THAT Jhik ¢ oY} ¢}
PROCEDURE I P OLEOWELD Thase sterpy

heatlng stand away trom the burner. Insfantly p|ace the beaker must be performed rapmdly  The marshmal.
lows at best will not burn vary long, hnd the

i - of water onto the wire basket in the top of the can. Leave =" = get very hittle heat
it'there until the marshmallows burn out.
Streas care In handiing the charred marsh
mallows, or the students will end up with a
' gooey mess on desks, floors. clothes, ang
Q equipment Also. warn about sharp edges in
handhing the cans.

ACTIVITY 5. After the mamhmallows'_btop burming, measure
the new temperature of the water (°C). Record under Final
Temperature in Table 1.

Repeat the marshmallow activities two more times. Then
find out what the average ghin in the water temperature is.
Use 40 ml of fresh tap water for each tnial. ;

Next, for comparison, let’s nmieasure how much bumning
nuts can raise the temperature of water. To do this, you will
- ’- need the same equipment-that is listed on page 96.

' ACTIVITY 6. Push two straight pins into each nut as shown.
Balance one nut across the bottom wires as shown. Repeat

’ Activities 3 through 5. When you are all done, clean the wires,
can, and stand. Record the data in Table 2. '

MARSHMALLOWS 1

: Mass of Starting | Final | Change in
~ Trial | No. of Mini- Water Temp. | Temp. Temp. . - Probably the most difficult parts ot the experi-

marshmallows | (grams) ) ) °C) ment are pushing the pins into the nut without
- splitting it, and balancing the nut on the wires.

Z
e

1 2 40 »
: 2 The change in temperature from burning 5
2 5 40 . marshmallows will probably be around 8°C.

"3 5 40

£ . ¢ _ Average Tem- )
Table 1 perature Change ! / © EXCURSION 1-1 97
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It is impossible to predict the témperature
change' {n burning the nut. because. unlike
mini-marshmallows. even peanuts vary greatly
in size and oil content. But in using peanuts
that were from 1 cm to 14 cm long. and might
be considered average in gize, the burning of
one nut raised the temperature of 40 g of
water in amounts varying from 20° to 40°C.
Using an average change of 30°C, this indi-
cates 1,200 calories. or 1.2 Calories of heat
being giverr to the water. The point that
should be evident to the student is that a

- single nut furnished several times the amount

of heat that 5 marshmallows did.

1. No. The simple calorimeter is a rather in-
efficient device. Heat leaks past the beaker;
it is radiated from the can and the wires, some
goes downward to the table. :

2 and 3. Marshmallows: 40 g of water x,
8°C = 320 calories

Nut: 40 g of water x 30°C = 1,200 calories

Undoubtedly one of the reasons that there
was a greater temperature change with 1 nut
than with 5 marshmaliows Is that the nut
burned rather completely, but the marshmal-
lows didn't. For your information, a mini-
marshmallow weighs about 1 gram, so 5
grams were used. Completely burned, these

"would provide 16,250 calories of heat.  *

2

1

.,
ok
-

NLUTS
T
Mo of Stutng 1 inal C hange i
Trial Water lemp lemp Temp
Nao No ot Nuts (grams) (") ") 'O
! ! a0
SEN S, |
2 | 40
3 ] 40
)Ar\:; \T: gc(?};ca': _ c
crature
Table 2 ' B
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[(11. Was all the heat p%oduccd by burning the nut or the
marshmallows used to raise the temperature of the water?

2. Use the formula givep on page 95 to find out how many
calories of heat were passed to the water during the burning
of 5 marshmallows; of 1 nut. (Use the average change in
temperature for your calculations.) ‘

3. Let’s check to be. sure you answered the last question
correctly. See if your calculations were done like this:

. mass X change in temperature = calories

Marshmallows: ___ grams of water X __.°C = ___ calones

Nut: ___ grams of water X _—_°C = __ calories

By now you should know that a calorie is the amount of
heat it takes to raise the temperature of 1 g (1 ml) of water
1°C. This kind of calorie is often called a simple calorie
(spelled with a small ¢). But when' people talk about the-
calories in food, they are talking about 1,000 simple calories

‘(one kilocalorid). For simplicity, a kilocalorie is usually called

a Calorie (spelled with a capital C). Thus, 1,000 calories
equals one Calorie.

(4. How many Calories are equal to 4,200 calories? ‘

[[15. How many Calories would it take to raise the tempera-
ture of 1,000 grams (1 liter) of water 1°C.

K
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EQUIPMENT LIST
None

Counting Calories

The number of Calories in different foods varies greatly. One
reason for this has to do with which one of three chemical

classes the food belongs to. Table | shows the number of

Calories in equal amounts of these three classes.

P
Table 1
‘E"—-NN ~¢ .- . e e . T T RATRET Ty LRGSR AR T AR e v heres e """Y.!
. Class Calones i
'} Y of Food per Gram ' ;
- !
Carbohydrate 4 s ;
. Protein 4 _ §
Fat 9 1
- l(‘
[ . . .t Cola e ewer e ..A

(J1. If you wanted the most Calories, bite for bite, which
class of food would you eat?

[J2. Suppose you wanted to avoid Calories. Which type of
food would you cut down on? '

123

PURPOSE

To provide genetal mtormation on calones
and give a ruefaranca table of calunes fur
some common foods

Excursion 1-2

This excursion 1s for intormation and general
interest.

4

h{;JOH POINTS

1. All foods can be classitied as carbohy-
drates. proteins, or fats

2 Gram for gram._ fats have over twice as
many calories as carbohydrates and proteins
3 How tood is prepared and how the body
uses It affects the number of calones you get
from food.

4. Vitamins and minerals are as important as
caloneas for good health.

Not only do fats provide more calories by
weight than carbohydrates and proteins, but
recent research seems to indicate that tat-rich
diets are a contributing tactor in the increas-
tng diseases of the blood vessaels.

~
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Frying foods tn grease or oil increases the fat
ocontent. and therefore the calories. But care
must be taken in generalizing too broadly on
the eftects ot cooking For instance. it is a
common misconception that toasting bread
reduces the ¢alorie content. The application
ot heat causes a change in the starch, but the
toast provides just as many calories and is just
as fattening as ptain bread. in a similar man-
ner. washing rice or boliling vegetables serves
only to get rid ot the water-soluble or heat-
sensitive vitamins, and the calories remain the

same.

100 EXCURSION 1-2

3

Lable 2 will help yvou hind out how many Caloties ate
the food you cat. But remember two points as you use the

table.
\

1. The number of Calories on the chart will not always
be the exact number ot Calonies you get. What food
does for you depends i part on the way it is cooked.
Also, everyone’s body uses foad a hittle differently.

2. There is much more to proper cating than just counting
Calories. Such things as vitamins and minerals are as
important to good health as energy (Calonies).

Table 2 is for use in Problem Break 1-1 and the activities
on pages 1-20 of Chapter 1. Keep in mind that the figures
in the table are only approximate. If you necd Calorie figures
for foods not listed, consult other tables. Your teacher can
help.you find such tables. )
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Table 2
- . . - - e -
e — s —— _— .
bkood Measinie Calornes I ood NMeasure Chalones
Beverages Raisin I shue 0N
Apple juice I cup 120 Rolls, sweet 1 med. 138
Coflec. black I cup 0 Rye 1 shee 87
Cocoa I cup 234 Watlie (no sywup) 1 (47 5q) 120 ’
Cola drinks I oplass 105 White I shee 64
Cream (heavy) 1 thap S50 Whole wheat I shee 55
Milk, choc | cup 185 - Ehaan S
Milk, skim | glass 90 Cereals
Milk, whole I plass 169 Bian flakes 1 cup 17
Milk shake | glass L340 (':nukcq cereals ! cup 165
Orange juice 1 cup 105 (‘om Flakes v Poup o0 1
Tea I cup (na.pc Nuts I thsp. 2R -
Tomato juice | cup 53\ g“ﬂ"‘:(l{'“ : cup l;;
we Krspies cup
Cakes, Pies, elc. \ T )
" Angel-food cake 2 wedge 10. ) | s and Nuis
! Brownics I prece 100 . Almonds I cup 850
U Chocolate layer s Apple I med. _ 75
' cake, fudge frost. I shee 350 Applesauce 1 cup 184 .
L Cookies I large 120 Apricot I large 18 !
¢ Cupcake, 1wced 1 med. 185 Avocado b med. 360
{ Doughnut, cake I med. 135 B“"‘?‘"’ tlarge 1o
i Doughnut, jelly I med. 185 Bf”“"s I cup 75 .
! Pic, apple - 4 wedge 135 (..antaloupc. 4 med. 60 ‘
: Pie. pecan 3 wedge 570 Cranberry™Sauce 4 cup 225 :
d Dates, dnied 1.4 dates 115 .
'E Main Dishes Fruit cocktail i cup 60 ﬁ
% Bakcd beans-pork { cup 240 Grapefruit 3 60 i
% Chicken pie 4} diam. 535 Grapes sm. bunch 55
: Hamburger & bun I med. a1s Orange ) 60 i
5' Hot dog & bun | med. 270 Peach { med. 35 :
. Macaroni & cheese 4 cup 350 Peanuts (roasted) l cup 805 .
; Pizza, serving 1 med. 185 Pear t med. .50 }
i Rice, boiled § cup 100 Pecans 1 cup 750 i
: Soup, creamed I cup 135 - Plum 1 med. KN i
b Soup, navy bean 1 cup 170 Prunes, drnied 4 large - 115 ;
: Spaghetu } cup 260 Raisins i cup 115 !
? Stew (meat-veg.) I cup 252 Strawberries 1 cup . 55 '
. Walnuts } cup 655 :
; Breads. etc. Watermelon 1 shce 45 !
| Biscuit 1 (27) 60-85
- Cornbread 1 shice 100 Dairy Foods
Crickers, saltine 2 med. 35 Butter | thsp 100
French toast Cheese I’ tube 1o
(no syrup) I slice 140 Cheese. cottage 2 thsp 30 i
i Melba toast 1 slice 20 Ice cream, vanilla 3 cup 145 |
? Muffin 1 (27) 100-145 Sherbert . 3 cup 130 ‘
i Pancake (no syrup) 1 (47) 60
Rt e e o e OO |
; 1o
fw
& i N s R N G NI A 4 £ iR i e ._‘. TSR




Food Mcasutc Calories T ood Mceasurce
Mear. Fosh, Pouliry begetables
Bacon 2 shces 100 Asparagus 6 spears
Beef, roast 1 shee 75 Carrows, cooked A cup
Eggs I med. 80 Canot, raw ] sm to med.
Fish "3oz 135 Carrot-raisin sal 3 thsp
tishsticks Joz 170 Celery L 2 sm. stalks
Frankfurter 1 med. 155 Coleslaw 3 cup

. Ham (lcan) 2 oz 125 Cormn 4 cup

@ Hash Joz 120 Corn on the cob I car

' Lamb 1 chop 140 Green beans 4 cup

v Liver Joz 195 Green leafy veg. 3 cup

' Luncheon meat 2 slices 165 Lettuce (head)  med.

Ii Pork I chop 250 Lima beans 4 cup

! Sausage 1 link 9% Pcas 4 cup

' Steak 3oz 250 Pickle, dill . 1 large

" Tuna, canned i cup. 115 Pickle, sweet 1

. - Potaloes,

. Candy French fried 6 picces
Candy bar, avg. 1 sm. 130 Mashed 4 cup
Candy, hard N 36 Salad 3 cup
C_"""“‘" ) I” 30 Sweet \ 3 cup
Fudge, plain 17 5q. 1S White, baked 1 med.
Mgrshmallow.s 1 23 Radish 1 -

Mints or patues 1 40 Squash ) cup
Miscellaneous Tomato 1 sm. to med.

i , Catsup I thsp 207 Salad Dressings

. Gravyy 2 tbsp 55 French 1 thsp

; Jam, syrup, honey 1 tbsp 60 ltalian I tbsp

I ) 4 cup 30 Mayonnaise 1 tbsp
Peanut bqttcr 2 thsp 190 Russian 1 thsp
Potato ChlpS 10 med. 115 R(iqucfx)n 1 lep
Popoom, Thousand Island 1 tbsp

: lightly buttered 3 cup 35

{ Sugar 1 sp 16

. Vinegar I tsp 0 AN
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Table 2 (Continued)
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EQUIPMENT LISY

None

Activities and

Calories

!

A

This is a general-interest and informational
eaxcursion.

-This excursion will show you how to find out how many

Calories of energy you use up every day. To do the excursion,
you need a complete record of everything that you did during
a day. You probably collected such a record as a result of
the suggestion made on page 3. You need that record and

this

excursion to do Problem Break 1-3 on page 19.

Translating the amount of time you spent doing certain
things into the number of Calories used is easy. Here’s how

you

1.

3.

40

3.

do it

First, round to the nearest half hour the amount of time
you spent. Zero to 30 minutes should be listed as 0.5
hour, 31 to 60 minutes as 1 hour, 61 to 89 minutes
as 1.5 hours, and so forth. Record these new numbers
in Table 1 in your Record Book. Also record your
weight in pounds in the table.

Make sure the activity time adds up to 24 hours. If you
have too much time listed, cut some half hours of quiet
activity. If you are short, add time to your Sitting quietly
row.

For each activity, multiply the time in hours times the

-Caldrigs used per pound times your weight in pounds.
This will give you the amount of energy (Calories) you

used up on each activity. Record this information under -

the Calories Used column.

Add up the total number of Calories used in all activi-
ties. Record this as, the Total Calories Used per Day.
‘Record the total énergy used per day in the Output
column of Table 1-4 in yout Record Book.

f 4 0

3

PURPOSE

To provide data on the amount of energy used
in various activities, which s needed for
Problem Break 1-3

Excursion 1-3

MAJOR POINTS

1. Various activities use differing amounts of
energy in Calories

2. The amount of time in hours that you en-
gaged in an activity. multiplied by the Calories
used per pound of weight per hour, and multi-
plied by the body weight in poynds, equals the
Calories used in the activity.

3. The sum of the Calories used in each of
the activities in a 24-hour period equals the
total Calories used per day.

Experience has shown that students have
difficulty in converting the physical activities
into caloriea. The two greatest problems are
these: (1) forgetting to keep track of activities
in fractions of hours; (2) the mathematics
invoived. They have difficulty in converting to
fractions of hours and then doing the multi-
plication of the various factors. The Calories
tor each activity isequal to T x Cx W. where
T is time in hours or fractions of hours, C is
the tigure from the middle column of Table, 1,
and W is body weight in pounds.
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Ronnded Time

Calones used

(per pound of body Body Wepht

@

Activity (in hoursy werpht per hin “(n\ potndy) Calonies Ulsed
Bicvehing (fast) r 14
TBieveling (slow) BT
—];;;}l_;vﬂslllllg (A).hﬁ -
Drcssing and undressing 03

Laung 02 :
Playing Ping-Pong 2.0 i
Running 33 ;
Sitting quietly 0.2 i !
Sljriﬂs ' 0.2

Iy
L

0.2

t  Stan ing

Studying or wniting.

0.2
- »

: ' Swimming 3.6 R
l : Tenms : 30
lypewnung rapadly \ \ 0.5
Violin playing 0
Volleyball 25
¢ Walking

! Work, heavy

26

Work, light

1.0

Total Calories Used per Day
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© weight. One who exceeds the norm by 20

EQUIPMENT LIST

None

How Do You \
Measure Up?

This is a general-interest excuision.

This excursion will help you find out if you are heavier or
lighter than doctors think you should be. To do it, you need
a few facts about yourself.

1. How tall are you (in mghes)?
2. How much do you weigh?
3. How old are you?

Are you sure of your height and weight? If you have any
doubts, try to get permission to check them on the school’s
height and weight scales.

3

For your Information, medical authorities
classify a person who weighs 10 to 19 percent
more than the norm, or average, as over-

percent or more is classified as obese. About
a thinrd of all Americans are in this obese -
category, and probably more than 50 percent

are overwsight.

Compare your weight with the average weight shown in
Table 1 for other students of your height, age, and sex. If
you are within about 10 percent, you are not over- or under-

.weight. You may be even farther from the average if your

bones are especially heavy or light. So the figures should not
necessarily worry you. But if you vary a lot from the norm,
you ought to see a doctor. He can tell you if you are seriously
overweight or underweight and what to do about it.

S ¢ N

-Excursion 1-4

PURPOSE

To give students a magans of comparing thetu
welght with average weight in terms of height
and age

MAJOR POINTS

1. Average weight depends on height, age,
and sex

2. In addition to the other tactors. bone size
may affect the weight of a person.
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AVEIRAGLE WEHIGHITS TOR BOYS AND GIRIS
Height Agc 113 Age 14 Age 15 Age 16 Agc 17 Agc 1R Heght
tnchea T Bove Guls FBoss Guls P Bove Guls | Bovs Guls § Bove Gl § Bovs Gards f (inches)
5D 64 5>
AR o8 71 53
54 71 73 72 54
55 74 17 74 78 58
56 78 81 78 83 80 56
57 82 84 83 8K 83 92 57
S8 RS KR RO 93 87 96 101 SR
59 89 92 ) 96 90 100 90 103 104 59 .
60 93 97 94 101 95 105 9296 108 - 109 11 “ 60 .
6l 97 101 99 105 100 108. 103 112 106 113 116 61
T 62 102 106 [ 103 109 104 113 107 115 111 117 116 118 62
63 107 110 [ 108 112 110 116 113 117 118 119 123 120 63
64 11 115 113 117 115 119 117 120 121 122 126 123 04 s
65 117 120 [ BE 121 120 122 122 123 127 125 131 126 65 i
66 119 124 122 124 125 125 128 128 132 129 136 130 66 {
67 124 128 128 130 130 131 134 133 136 133 139 135 67
. 68 131 134 133 134 135 137 136 141 138 143 138 68 d
! 69 137 135 139 137 143 138 146 140 149 142 69 ;
: 70 143 136 144 138 145 140 148 142 151 144 70 1
71 148 138 150 140 151 142 152 144 154 154 71 -’;
. 72 153 155 156 158 77 . \
: 73 157 160 162 164 73 i
‘ 74 160 164 168 170 74 !
: {
L i
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Aruitoxt provided by Eic
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EQUIPMENT LIST (local supply)

microscope 1 twiazers
toothpick lodime (optional)
microscops slide  Onion

cover 8lip fond watar
medicine dropper

- b b . -

How Are You
Organized?

This is a general-interest excursion The first
part can only be done if the equipment and
supplies listed above are available lgcaily
The second part may be done 1n any case,
however.

\_

Take a look at the creatures drawn in Figure 1. They look

like something from a science-fiction movie, don’t they? You
may be surprised, however. to learn that these beasts are so
small you can only sce them with a microscope. Even though
they are small, the paramecium and the amoceba can do
many of the things that you can do. That’'s how we know
they are alive.

PURPOSL

To aftord an opportiguty to abserve and or
study aboutl ualis and the way (hey dte ar
ranged in the body

Excursion 2-1

MAJOR POINTS

1 All living things are made up of one of
more cells.

2 inmany-celled creatures, the size. appear:
ance and makeup of the vanous cells may
difter because of the diftejent tunctions thay
pertform. ‘

3. When ceils work together to do the same
job i an orgamsm, they form tissues

4. Tissues that wor mg/eTr_\er to do a neces-
sary job torm an grgan

5. Organs combine to form organ systems.

Amoeba

Figure 1

But there is an important difference between you and
animals like the paramecium. The paramecium has only one
cell. But you are made of billions of cells. In this excursion
you will learn what cells are and how the cells in your body
seem to work together. What you do first depends upon
whether you have a microscope available. If you have one,
you should do the activity that follows. If you haven’t, skip
over to page 111 and begin there.

Perhaps just as a' matter of interest—the body
is made up of an estimated 60 trillion
{60.000,000,000.000) cells.
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Cover slide
<

-

Air bubble

Watch out for Bubbies! 0
Magnified microscopic o)
view

It you have methyiene blue solution as was
used in ISCS Leve! ti or in Environmental

Science. Level liI. it may be used in place of
the iodine tor staining. It will probably work
better. .

Any good biology text will serve as reference
material on the interpretation ot celis.

_shown. Lobk at the slide through the microscope.

Piece of
paper towel
lodine
/ o / \
108 EXCURSION 2-1

things:

1 microscope

I toothpick (flat type)
I microscope shde

I cover shp

I medicine dropper

I pair of tweezers
lodine (optional)

ACTIVITY 1. With the broad end of a fiat toothpick, gently
scrape the inside of your cheek. Spread the material from ygur
cheek onto-the center of the microscope slide. Add a |
water (or iodine, see below) and put the cover slip on as ~

Caution If you've never used a microscope before, check with
vour teacher before going ahead. Microscopes cost a lot of
money and can be ruined if you don’t use them correctly.

If you color cells, you can often see the parts of them
better. You can do this by putting a little iodine on them.
If iodine is available, use a drop of it in place of water. Or,
better still, follow the directions given in Activity 2 to stain
the slide you’ve already made.

[J1. Sketch in your Record Book what you see through the
microscope.

AR!

Ask your teacher for reference matenial that will help you
interpret what you’ve scen. '

ACTIVITY 2. Place a drop of lodine on one edge of the cover
slip, and a small piece of paper towel on the opposite edge.
The towel will draw the iodine across the cells. -

For comparison, you may also want to look at some cells ”
from other living things. The cells of the common onion are

among the casiest to study.
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Pond water

ACTIVITY 3. Cut an onion In halt as shown. Then, using

tweezers, pull off a small plece of the thin, transparent mate-
rial trom the inside of the outer layer.

Piace the onion sample in a drop of water in the center

of the microscope slide. Follow directions in Activities 1 and

2 2 The onion cells should be much larger.

[]2. Which are larger, the individual cells from the onion z’
or from your cheek? -

[]3. In what ways are the cells of your cheek like those from
the onion?

If there is a pond nearby, you may want to collect some
water and search for little creatures like those shown in
Figure- 1. All you have to do is put a little dned grass or .
leaves in an uncovered jar of pond water.and wait 4 week
or so. If the water isn’t polluted, it will be teeming with tiny
creatures like the ones shown in Figure 2.

Figure 2
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Table 1
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Every hving thing 1» made of one or more cells. But cells
arc obviously not all alike. What the cell looks hike and 1ts
size depend upon what the cell does. Because cells do differ-
ent things, they do not look alike or neccessarily have the

same pa rts.

In single-celled creatures, one cell has to do everything.’

In many-celled creatures, like you, a lot of cells often work
together. When this happens, the cells that do the same job
“rare called tissues. Tissues, then, are similar cells that work
together to do some special job.
What jobs do tissues do? To answer that question, let’s
compare the body of a many-celled creature to a factory that
manufactures a lot of things. Table 1 makes such a com-

panson. -

i

|

Jobs Done in the Factory

Tissucs That Do Similar Jobs
in the Body

Protection. Fence around factory that lets
necded materials in and out but keeps bur-
glars out.

. Epithelial Tissue. These cells “fence™ the body

and line cavities like the lungs and stomach.

Supporting Parts. The factory is built strongly

with girders, beams, and trusscs.

N

. Connective Tissue. These tissues support and

hold together (hé parts of the body. Included
are bones, cartilage, ligaments, tendons.

N

computer control, and others must be run by

people.

Machines. Machines do the work of a factory.
Some machines work automatically under -

. Muscle Tissie. Muscles move different parts

of the body. Muscles like the ones in the heart
work automatcally. Others, like those in our
arms and legs, work only when we want them
to.

Management and Control. Exccutiyes manage
factories; they communicate with the workers
through letters, telephones, ctc. Management
has\jo communicate with people inside and
outside the factory.

. Nerve Tissue. The main control center of the

body is the brain. Organs like the eye and the
car let the bmain know what is happening in-
side and outside the body. Messages between
the brain and other parts of the body are
carried by nerve tissue.

b e = e A o ah ek P o e bt S o A oA Tl e s A B e+ SAGK
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. Expansion and Continuation. Many factories

keep training new people to take the place of
those who resign or retire.

. All tissues except nerve tissue are continuously

being replaced by newer cells.
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Organs ¥

Organs are the next level of body nrg;nﬁzalmn above cells
and ussues. When several tussues work together to do a nec-
essary job, the structure they make s called an organ.

Many of the familiar parts of the body are organs—the *
stomach, brain, heart, lungs, etc. Some of these organs are
made up mostly of one kind of tissue. For example, the heart
is mainly muscle tissue and the brain 1s mainly nerve tssue.
But other organs are combinations of a lot of different kinds
of tissues. /

(A4 What kinds of tissues make up the eye? the stomach?
the skin? (Check your answers at the end of this excursion.)

(8. List as many more examples of organs as you can think
of.

Systems

Just as cells combine to form tissues and tissues combine
to form organs, organs combine to form organ systems. Many
sets of organs work together in the body to do important
jobs. Two of the important human organ systems are shown

in Figure 3.
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2
A standard anak;?ny text or any biology text
will provide reterence materials on orgamsys-
terms. The Life Science Library book The Body.
aiso has good reterence material in it. Any ot
these can also be used to heip answer the
three questions in the problem break.
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[ 16. Look at the two organ systems shown i Figure 3. You
ate to hst the names of the organs that make up cach. (Use
your Record Book for recording and use any reference mate-
nal that will help you.)

Together, your organ systems carry out all the functions
of your body. Each system does something special. Yet each
system wotks in cooperation with every other system.

v .

PROBLEM BREAK 1

How do the organ systems cooperate? This problem break
will give you a chance to think through the answer. Use any
reference matenals you can find to answer the following
questions. Record the answers in your Record Book. .

1. In what ways do the digesuve and circulatory systems
work together?

2. In what ways do the muscular system and the skeletal
system~work together? )

3. In what yays does the nervous system work together

_ with the circulatory and respfratory systems?

You've now scen that your body is organized into severf®
levels. The basic units are the éells. Cells that work together
to do some important job are tissues. Tissues working to-
gether often form organs, and several organs may cooperate
In an organ system.

Answers to question 4:

Tissues in Tissues in Tissues in
the Eye the Stomach the Skin )
*1,2,3, 4 1,23 4 1,23, 4

++ Numbers refer to Table 1.
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Ask Me the
Right Question

This excursion is remedial in haipmng with
interviews, and general interest on data-
gathering

To get a good answer, you have to ask a good question. To
get the best answer, you have 1o ask the best question. How
do you ask good questions? That's what this excursion will
help you do.

Many scientists gain their data by asking people questions.
They do this in two ways: through an interview or through
a questionnaire. Asking question§ of people face-to-face is
an interview. Asking questions on paper and having the
person write his answers 1s using a questionnaire. The next
two sections will show you the advaptages and disadvantages
of the two methods.

The Interview

Usually, an interviewer talks with one person at a time.
This means that he has to talk to a lot of people to get much
information. Ikglime is short. the interview may not be the
-‘better of the twogthods to use.

But there are some real advantages to interviews. Some
of the strengths of an interview are listed below.

Some advantages of interviews:

l. Sometimes people will talk more than thcy will write.

2. Movements, looks, or tone of voice may give other clues
about what people really think. :

3. In an interview, you can ask the person to make a point
clear or to' give more information. Better data can often
be gotten in this way.

+ + You’ve often seen the value of controlling variables. This
is just as important in conducting interviews as it is in doing
experiments. If the results of several interviews are to be
compared, all interviews must be as much alike as possible.

PURPOSE

To point out proper techniques in gathering
data by interview or questionnane

Excursion 2-2

MAJOR POINTS

t Many scientists gain their data by asking
people questions

2 The interview has several advantages over
the quesfionnaire for gathernng data

3 It is as important to control varnatles in
interviewing as it is in other expenmenting.
4. Questionnaires can quickly reach many
more people than individual interviews

5. There are important ground rules for mak-
ing and using questionnaires,

6. Most questionnaires or interviews ask
questions for both tacts and opinions.

7. Interpretation of data is an important step
n using interviews or questionnaires.
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[ 11 What steps could yvou take to be sure that interviews
with two people ate ahke?

If you try to mterview people. vou will have to make a

lot of decisions. One of those 15 whether you should read

* prepared questions or memorize the questions and not use
notes.

[(]2. What are the advantages and disadvantages of reading
and of memorizing? .

You will also have to decide whether to take notes during
the interview or 10 try to remember what went on. Some
J people like to know that what they say is important enough
to be written down. Others may become rattled if they see
you taking notes, and they may not answer completely. It
( also takes time to make notes, and this could make the
interview too long.

The questionnalire

/

oo

The written questionnaire is another way to get data from .
- people. Questionnaires can quickly reach many more people '
than an investigator could visit in person. For this reason,
they are often used to save time. But questionnaires can be
pretty dull. People often refuse to fill out questionnaires, and
often give only partial answers. - '
An example of a questionnaire is shown in Figure 1. Study
the questions and the form carefully. Of course, you may
want to ask very different questions and use a different way
(‘ for subjects to answer. Note that this questionnaire aims at
gathering facts about smoking. It does not try to find out
how people feel about smoking.

vty —
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Smoking Experience Questuonnare Date
Name Agc

County State
Please draw a line from the age vou started smoking

to your present age or to the age vou stopped smoking.

Vary the height of your hime according to how many

packs of cigarcttes you smoked per day.

- < JJ

Cigarette smoting

— ere SRS En S A c———— Wt v S e et e -T..w

Average Pkg./Day

0
10 15 20 25 30 35

S Years of Age

At whht age did you begin smoking cigarettes?
How many packages do you now smoke per day? ___
How long a cigarette butt do you usually leave?
——jJofcg ___ bofcig. ___4ofcig. Y of ag.
At what age did you quit 5mokmb ugdrcttcs (1f you
have)?

g N S o R R LT e L I o,

ubo 3 Tates L

. f Pipe or cigar smoking {(show which by circling one)

40

45

w
(=

20

10 ~

w:

Average Pipefuls
or Cigars/Day

15 20 25 30 35
Years of Age

% S
[~
-
o

At what age did you begin smoking a pipe or cigar? ____
How many cigars or pipefuls do you now smoke per day?

£ o

How much do you now inhale?

—— Notatall __Slightly ___ Moderately ____ Deeply
. At what age did you quit smoking a pipe or 8gar (if
you have)?

If you have smoked only once in a while, please check
here. :
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To learn how a person feels about somethmp, a different
type of quesuon 1s needed. Some examples are shown
Figure 2.

Show how vou feel about the followmg statements.
Check the box that best describes your fecling about
each of the five statements.

Neither
Strongly Mildly agree not Mildly  Suongly
agrce  agree  dagree  disagrec  disagree

. Smoking
CcOSts more
than th

pleasur
15 woan

. When 1 have
children, 1
hope that

they never
smoke.

. There i1s
nothing
wrong with
smoking.

. Smoking
is a dirty
habit.

. There is
nothing
wrong with
smoking as
long as a
person
doesn’t
smoke tao
much.

»
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Some rules 1o kccp m nund as vou make up and use a
questionnane are the tollowng,

Ground rules for making and using quesitonnaires

L. Make the questonnaire as short as vou can but long
cnough to pet what vou need to hnow

2. Include a statement tethng the subject what the study
18 trying to find out,

3. Give full and clear ducctions as to how the questions
are 1o be answered. &

4. Make it possible for the subject o answer qunckly by .
cirching or checkig s choice. (But you may also want
-toyake 1t possible for him to give a long answer if
hc.gnqls t0.)

5. Use such simple and clear language that the words or
the ideas cannot be misunderstood.

6. Arrange the questions in a logical order.

7. Never show what kind of answer you would prefer. (It
you do, the person may give you the answer he thinks
you want instead of reporupg his own ideas.)

8. Make sure that the people ws fill out the questionnaire ™
are from the group you want to study. If you want to
study teen-agers, dan’t send your questionnaire lo busi- .

' nessmen.

2

You will also have to decide such things as how you are
going to spread and collect the questionnaires and what you
are to do about questionnaires that are not returned.

(J3. What are some of the possible advantages and disad- .
vantages of not forcing people to put their names on ques-
tionndires? ®

More than the facts ' ) ' ‘

Most questionnaires or interviews contain both questions
that ask for facts and questions that ask for opinions. The
facts might be such things as a person’s name, age, sex, and .
N occupation. Opinions are beliefs or feelings a person has.
One of the hardest things 10 avoid in writing good ques-
tions is vague terms like often, much, usually, good, poor, ' ' ’
seldom. Every word in a question should have the same - i
meaning to you and to the person you are studying. This EXCURSION 2-2 117 oA

Y | .
gl 141 \

ey NI

L .

N I} - e 7 £ Al . " :agd o . ) ot R = - S 2% . . . 1 " . . o
s L 2 iatad 3 YAy, T o R {a gl it o ) 'ta- Ay RSk Cat TR TIRTEN et 2 ;-g RE W _:‘ PEATY b MR b o
. RS o R - L A s Tt B R




e ——————————— " e r—

118

Figure 3

EXCURSION 2-2

_f' Two-Choice Answer Three-Choice Answer

i Yes No ‘ Yes Maybe ~ No
S . 0 0 O
. True ° False Always Sometimes Never ,
{ 0. O O O E.]
. Male Female For Depends  Against
‘_ ] a 0l J a3

means that you may have (o dehine the terms you use We
supggest that you usc operational defimtions to avord as much
confuston as possible.

Ouc of the best ways o find outaf your questions are good
1s 1o try them out on somebody before you do your study.
Remember that in an iterview you can make your meaning
clear; in a questionnaire, you won’t be there to help
straighten out meanings.

On your questionnaire you will also have to decide how
many choices to give the subject. Some examples of two-,
three-, four-, and five-choice possibilities are shown in Figure
3 below. Another well-designed five-choice cxample was
given in Figure 2.’ B =<

" W'vl’v-v‘ AT R IR AT Y ST RN S -;memw'?ﬂﬂwamw-ww

Four-Choice Answer

Always Usually Do Usually Don’t Never

O] {1 L] ]
Serious Moderate . Occasional No
. Problem Problem Problem Problem
[ O O - O .0

 Five-Choice Answer

High Above Average Average Below Average Low
0. 0 0 S g




Raw and cooked data

You are not finished when you have completed your in-
terviews or added up the replies to your questionnaire, At
that point, all you have js raw data. You must still interpret

asked the questions in the first place. In general, however,
you might try to find the answers to such questions as these:

“Did males answer the same way as females?” _

“Did adults answer the same way as teen-agers?”

“Did men answer the same Way as teen-age girls?” .
* “Did people who held one belief answer certain questions .

the same way as people who held another belief?" -

the example in Table |. : EXCURSION 2-2 119




-
}
YUs NO
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) Adulis Teen apcrs Adulte Teen apers
) Males 4 8 6 9
¥
Females o 10 4 12
Totals 43 . 31
3 |
- Table 1 _ A‘
> L. ) ) )
- _ The totals indicate the gencral direction of the replies.
Notice, however, that the numbers in the squares give you
much more information than the totals alone do. t
. Good luck on making your questionnaires or conducting
- o N\ N . .
R S your interviews.
. b b
I v & N
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PURPOSE ///

[0 show the clrcutatory syatum of the blood
in the body

The Round-and-Round Excursion 2-3

System )

This is a goneral-interest excursion. -

Perhaps you have wondered what s happeming inside vour

xdy when you feel vour heart beat. This excursion s about
that and how the blood pumped by the body gets trom place
to place.

Because the heart s so mportant, you'll begin your study
of circulation there. Fygure 1 shows the main teatures ofjthe
heart as they would appear in a person facing you.

Notice that the heart has two kinds of chamvbers —-auricles
(two) and ventricles (two). And note that blood flows m and
out of these chambers lhr(\wgh several blood vessels,

A

From head ‘

and arms From lungs

Qﬁ
7

Left aursicle

Valves between ventricles
. and major arteries

Right
auricle Valves between auricles

and ventricles

Left ventriclie

From all parts ’ : R, : .
of the body
) -

. Right ventricle

e

'l
MAJOR POINTS

1. There are two furicles and two ventiicies
in the human heaft
2. The left auricl® receives blood fram the
lungs and pumpf 1t into the left ventrcle.
which pumps it to Yye rest of the body through
artories )

-3 Thae right auricle receives blood trom the

body through veins and pumps it into the right
vantricle, which pumps it to the lungs

4. There are valves in the heast and in the
veins that aliow the blood to flow in only one
direction

5. The tiny capiflaries aliow cells to exchange
carbon dioxide and oxygen and connect the
arteries to the veins.

6. Red blood celis carry the oxygen and
carbon dioxide in the blood.

Figure 1

Many modern wr'i?ﬁs use the term afrium in
place of guricle tdr the upper heart chamber.
Perhaps one of the reasons for the change
was the possible confusion of the term apricle
with its other usage denoting the external ear.
The plural ot atrium 18 atnia.




1 The walls of the vanltdles me more muos
cylar  Thay must pump the blood much far-
ther than the aurniclas

Right ventricle

2 and 3. The left ventricle wall is more mus-
cular than the right. The lett ventricie must
pump the biood throughout the body; the right

member that you are viewing the heart as It
is in a person facing you, so right and left are
reversed in the figures.) 4

122 EXCURSION 2-3

Left ventricle

ventricle pumps blood only to the lungs. (Re- -
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1. Which ate more muscular, the walls of the aundes ot
the walls of the ventncles?

Figure 2 shows how the heart seems to work The heart
Jacts hke two pumps stuck topether One pump (the right
aunicle plus the nght ventricle) sends blood to the lungs. The
other pump (the left auricle and the left ventricle) pushes
blood 1o the rest of the

Figure 2

[J2. Which is more muscular (thicker), the wall of the right
or of the left veptricle? ‘

[J3. Why do ydu think one ventricle has a thicker wall than
the other?

As important as the heart is, it is only @ part of the circula-
tory system. Most of the system is a set of tubes (blood
vessels) through which-blood flows. "
~ You can easily see some blaod vessels through your skin.
Look at the inside of ysfur wrist and forearm. Blood vessels
like the ones you can see there were studied by William
Harvey more than 300 years ago when he discovered that
the blood circulates. Figure 3 on the next page shows part
of Harvey's notebook and the kind of drawings he made.

116
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Let an arm be tied above the elbow. . In the
course of the veins, certain large knots o elevations
(B, C, D, L,.1) will be percerved . . these are all
formed by valves. If you press the blood [thiough]

. a valve, from H to O (Fig. 2), you will see no
influx of blood . . . ; yet will the vessel continue suffi-
ciently distended above that valve (O,G). If you now
apply a finger of the other hand upon the distended
part of the vein above the valve O (Fig. 3), and press
downwards, you will find that you cannot force the
blood throygh or beyond the valve. If you press at
one paxt_ixrthe course of a vein with the point of a
finger (L, Fig. 4), and then with another finger streak
the blood upwards beyond the next valve (N), you
will perceive that this portion of the vein continues
empty (L,N). That blood in the veins therefore pro-
ceeds . . . appears most obviously.

A

!

Until the time of Harvey. the common belief.
propounded by the early physician Galen mn
the 2nd century, was that biood ebbed and
tflowed like the tude Harvey s discoveries.
after years of research, startted the medicatl
world of the 17 century However itis inter-
esting to note that this immortal of medicime
was unable 10 explain how the blood got from
the, artaries in the body Into the veins to be
returned to the heart It rtemaned tor other
scientists, using microscopas not avallabie to
Harvey, to discover the capillaries




The plpes -

.

The three mam types of blood vessels in your circulatory
system are shown 1n Figure 4,

Figure 4 —
-
Capillanes ol
the lungs
-
Veains awl . [— Arteries
/
Hopetully, students will note that the walls of
the arteries are much heavier than those of
the veins, because of the higher arterial pres- Blood flow Capiilaries
sure. ) of the body
A3
. ' . []4. What is the name of the vessels that carry blood away
* from the heart? . . -~
[J5. What are the vessels that carry blood-toward the heart?
124 EXCURSION 2-3 []6. Which vessels connect the veins to the arteries? - _
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The blood o

Blood 1s comphicated stufl. Everyone knows that blood 1s
a liquid. But almost half of blood 1s really made up ot things
floating in that hquid. By far the most unportant of these
are blood cells. The most common cells 1n the blood are the

red cells (Figure 5).

Red blood celis

Capillary

The red blood celis, which transport oxy-
gen from fungs to body cells and return
with carbon dioxads, are flal. Jdisk shaped.
and Without nuclei  Their average diame-
ter is about 7 mcrons, which 15 about
3 ten-thousandths of an inch (00003 in.).
L 4
Figure 5

There are an average of about 25 trdllion
(25.000.000.000.000) in a person’'s bicod It
you carny out the arnthmetit (it might be a
worthwhile problem for a better student), you

- will tind that if the red blood cells were put

fiat In a straight line like a row of pennies, they
would circle the earth at the equator more
than four times. And even as small as they
are, the red corpuscles have to slide through

As ted blood cells pass through the lungs, they pick up
oxygen. The oxygen comes through the walls of the capil-
laries in the lungs and into the red blood cells. Then these
oxygen-rich blood cells go back to the heart to be pumped
to all parts of the body. In the capillaries of the body, the
red cells release the oxygen to the body cells. They also pick
up carbon dioxide from the cglls to be carried back to the
lungs. "y '

Celis of the body

the tiny capillaries sideways. They have a
relatively short lite, and the body is continually
making new ones.

v
;s

EXCURSION 2-3 125




The arculaton of oxygen through the body s ielated to
the body’s necds Durig exercise, when the body needs more
oxygen, the heart beats faster. This sends more oxygen-
loaded red bload cells to the body. When the body 1s at rest,
This tireless muscle. the heart, doss an 1l needs less oxygen, so the heart slows. This s an example
et to it t:;pt‘)‘o"("‘;“;gnl"‘"‘:’s"‘:i‘;:t ‘:“:)V of how the body's negative feedback system works.

The circulatory system works pretty much automaucally.
You needn’t think about your heart rate to keep it working,

A
e From before you are born unul you die, your heart keeps
pumping away.
-
4
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%
4, . @
. f .
.
. -
. . . .
v . - L S
. 126 EXCURSION 2-3 - :
)
&En
1 5 0 .
LR D s . FEL el BT N SRFLVL e e st Saiiin N CRTLI N A
drks B LR ,e,._"‘_\fq%" AR 2 R y -\1,, SRR SRR RLETON Ul e it PR S \:{\ﬁ it
* .
S -
. 3
a : ‘ ™
. 1 . - o . 2
 a . . I | e
’ I ey e .'.." N e, . e X o . L. - ;
s -'.1'"‘_—L‘.g*;,;.ﬁ’;c;‘-_‘;'.-“\‘;;..-'.7»,,5;‘_":_.‘,._;_3,‘-'{.‘f_a.»,'.'..- fyEh T i A, : : e




EQUIPMENT LIST ' PURPOSL.

None To explain the diftorence betwean lusions,
delusions, and hallucinations

Is It Really There? Excursion 5-1

This excursion is both remedial and general MAJOR POINTS

interest in nature. .
‘ 1 An illusion is something that seems difter-

‘ ont than it really is. :
2 A hallucination 1s sensing something that
» is not really there at all

Take a close look at the hat in Figure | 3. A delusion is a feeling or belef that is not
5 ) really true.

“[J1. Is the brim or the height of the hat greater?

Lets try some other questions of this sort. (In each of the
following three questions, use a ruler to check on your

guesses.) ¥

(J2. Which ladder in Figure 2 is longer?
3. In Figure 3, is line A or lme B the longer?

BA i 7ex Provided by ERIC
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5. Optical illusions are difficult to explain, and
this question will be baffling to most students.
_ Actually, there aré different reasons for the
tour lilusions. In the hat in Figure 1, the
greater bulk ot the top in comparison with the
brim makes the top seem greater in height.
Algo. when one section intersects another, as
the crown doas the briry, it reduces the brim’s
.apparent width. In_Figure 2, perspective
makes-Ihdder B look bigger, because the
straight lines are interpreted by the eye as a
clue to distance and depth. Acute angles tend
to be overestimated, obtuse angles underes-
timated, so in Figure 3, line A looks longer
than line B. In Figures 3 and 4, the eye com-
pares size with adjacent objects, so the inner
circles are compared with the outer circles,
and lines A-and B are compared with the
horizontal line between them.

s

128 EXCURSION 5-1 .
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Y 14. Which group of circles in Figute 4 has the laiger central
cincle the left group o llu'.hxuhl proup?
{

Your measurements should have shown that the hat is as
wide as it's tall, that the two ladders and two lines are the
_same length, and that the two central circles are the same
size. What you have been looking at arc illusions—things that
look different than they really are.

(5. Try to explain why each of the figures you looked at
were so tricky. What is there in each of the figures that makes
it so hard to judge the distance involved?

Illusions are quite normal and almost everyone sees them.
Not so normal are hallucinations. In an illusion, you misjudge
some real object. On the other hand, a hallucination is seeing
something that is not really there. '

» * In summary, an illusion is a misperception—you see
something differently than it is. A hallucination is seeing
something that is not really there at all—the perception is
‘completely in your mind.
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Study the sct ol black sqquares i bapure S

i} ) Figure 5
. e
’” . ; R The extreme contrast between the black
e y squares and the separating spaces makes the

white linas look brighter But at the inter-

D D D m I l u u gactions there 1s lass contrast, so the eye sees
’ gray spots. It is interesting to note that it you

tix your gaze on a particaiar intersection, it
. u u will appear as white only. without a gray dot.

[18.- Describe what you see 1n the white spaces where four
black squares almost meet.

- [J7. Was what you saw 1n the white spaces of Figure 5 an 7. This is an illusion, not a hallucination As
tar as the eye is concerned. there is a gray

lllu519n, or a hallucination? spot at the Intersection because ot the
change in contrast—in other words, for a vety

To most people, illusion means optical illusion like the ones 8l reason.

in Figures | through 4. But illusions can involve other senses
than sight. Sometimes taste, hearing, or smell can be in-
volved. ' .
) Hallucinations can also involve other senses. A person
sometimes hears, tastes, smells, or feels things that don’t exist.
In fact, hallucinogenic drugs, such as LSD, sometimes bring
about hallucinations that- mix up the senses. ISD users
sometimes say that they “feel colors,” or “taste music,” or
“see smells.”t This experience, which is not well understood,
is one thing that leads to a “bad trip.” It is so far outside
of normal expericnc: that it seriously frightens many drlig
UScrs. : '
A third term that is often ‘used in describing the effects x
of chemical inputs is delusion. Delusions are like halluci-
" nations in that they aren’t produced byseal objects. But there
is an important difference between delusions and halluci-
nations. Hallucinations deal mainly with the senses; delusions ' : .
involve one’s feelings or beliefs. Like hallucinations, delu- v
sions are not common in normal irfdividuals.
Several delusions can be described. One is called persecu-
tion delusion. People with this delusion feel that people are ‘
out to get them. A person with this delusion may interpret . ‘

normal ' behavior in others as a plan to harm, injure, or . . A
~discredit him. ' EXCURSION 5-1 129,
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8 It may be difficult tor students to prepare
a report on delusions if there are no reports
In newspapears just at that time  You may want
to make use of library references or magazine
articles The Life Science Library book The
M:ind. has some usable material on pages 152
to 158 .

EXCURSION 5-1

Another deluston, commonly assoctated with the halluano-
geme drugs, can be descnibed as imvincibility A person with
this delusion may feel that he cannot be harmed. He may
walk m front of cars, fly out a window, or cut or shoot
himself.

(8. "Prepare a repoit on the delusions some drug users ex-
_ I p
perience, based on reports in the newspapers.




EQUIPMENT LISt

Watch ot clock
Paper

PURPQSE

To oxplain and show the use of a common
paychological test

The DSST Excursion 5-2

-

This excursion i3 both remaedial and general
jnterest. Note that students must work in
pairs.

oy

YYou've probably taken a lot of tests in your life-—intelligence
tests, 1nterest tests, aptitude tests, cte. Psychologists spend a
lot of their time trying to measure things like thinking and
_reasoning. In this excursion you will learn how to use one
common psychological test, the Digit Symbol Substitution
Test (DSST).

A person taking the DSST is given a page of numbers
with blank spaces beneath (see Figure 1). At the top of the
page is a code that shows a symbol for cach number. The
person who takes the test tries to put the right symbol under
as many r'lumbcrs as he can in a certain length of ume.

DSST Test ‘9‘9
)

MAJOR POINT

The DSST is a simple insttument for measur-
ing human accomplhishment in a particutai
task. !

IMPORTANT NOTE

Guard against the use of the scores as a
measure of inteltigence or for comparing one
student with another This test is similar to the
WISC (Wechsier) coding test, but it 1S being
used under different conditions. without strict
controls, and the resuits are theretoré not
reliable.
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Actually some of the same symbols could be
used but thay should be rearranged Urge! .
students to make thair codes naat and legible Lhe followimyg activity frames show you how to set up an

-~ A Y

v - ~ . . R “gw )
The blanks should be filled i order. starting cxpenmment with the DSST You will need o wortk with a

with the first blank on the upper left parinet, tahing turny piving and domg the test

ACTIVITY 1. Fits;t, make up a simple code. (Use dlﬂer*nt
symbols trom those in the sample but keep them slmp‘o.)
Write your code at the top of the test page. Do ndt let your
partner see the code until the test begins.

1 2 3 4 5 6 7 8 9 ~ o4

)

—( L3 tjul|o]iat X

ACTIVITY 2. Then write 100 numbers with spaces beneath as
" in Figure 1. Place the test page in front of your partner, with
the code covered. :

l

ACTIVITY 3. Uncover the code and give your partner 60 sec-

onds to complete as many squares as possible. He should

be able to see the code at all times. At the end of 60 seconds,

count the number of times your partner wrote the right symbol
EXCURSION 5-2 next to a number. The squares should be filled in in order,
' 132 without skipping any. ’ '
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Aruitoxt provided by Eic:
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[11. What was your partner’s score on the DSST?
Repeat the activity, switching roles this time.
[J2. What was your score on the DSS |4

So what? What good is 1t to know someone’s score on the
DSST? The next section ‘wjllqgwc vou several possible an-
swers. But first, try to answer the next question.

L. .

[13. What do you think 1s t)clxlg\m$urcd by the DSST?
~. N

The DSST score is simply measurement of what a human
can do. By itself. the DSST score is no more useful than
knowing the height or weight of a person However. there
is a difference. Because of vour experience you know what
weight or height measurements mean. When you are told
that someone i1s 6 teet tall, you can picture such a person.
Few people have enough experience with the DSST to know
whether a score ot 92 15 high, low. or average. )

The scores that you and your partner got may be far apart.
If you gathered the scores of all your classmates, you would
probably find that they were quite different too. But when
the test was given to new and regular marjuana users in
Chapter 5, the comparison was made only with the person’s
own score. The test was used to find out how much a person’s
score changed from before smoking marijuana to afterwards.

157
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1 and 2 Scores may vary widely. and no
particular significance should be interred

3 The DSST is officially a ““Test ot Cognitive
Functioning.” This imphas learning. knowing,
or perceiving, and suggests that it measures
the ability of the mind to perceive rela-
tionships But acceptable answers from stu-
dents might be *'speed,” “‘reaction,” “‘match-
ing ability

EXCURSION 5-2 133




PROBLEM BREAK

You may have to suggest possibie reasons o
help students out in some cases. is it because
marijuana relaxes a persoin too much? Or
dues it destroy his concentration or his coor-
dination? His ability to follow directions? And
what about the increases for the reguias
users? Does the relief of tensions contribute
to this?

.

134 EXCURSION 5-2

PROBLEM BREAK 1

You now have had some experience with the DSST. You
also have studied sonie of the effects of marjuana. Refer
bach to Table 5-6 m Chapter 5. Sce 1f you can figure out
why marjuana caused the changes in the scores. Talk it over
with your partuer f you like. Then wnite a short description
of your conclusions in your Record Book.




FQUIPMENT LIS]

None

Pot or Booze?

This is a general interest excursion Excur-
sion 5-2 is rekeyed to this one

Alcohol and manjuana are often compared today. Both drugs
are considered bad by many people. Yet both drugs are also
used by milhions of Amenicans, Just what are the differences
between the use and the effects of the two drugs? That's what
thus excursion s all about.

Let's look at the results of one recent study. Ten young
male volunteers who were regular users of marijuana but
not of alcohol were stud) Fach man was given cither
marijuana, a harmless substanye he thought was marjjuana,
alcohol, or a drink he thodyght chntained alcohol but did not.
Marijuana was given in (woforias —cigarcettes to be smoked
and capsules tg be swallowed.

The men were given some tests, one of which you already
know about—the Digit Symbol Substtution Test (DSST).
(Turn to Excursion 5-2 if you don’t know this test.) They were
also asked to estimate how many seconds passed between
two sounds given 15 seconds apart.

The student may want to review Excursion
5-2, or do it if it was skippad previously.
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PURPOSLE

To compare the physical. psychologicat, and
emotional effects ot manjuana and alicohoi on
humans

Excursion 5-3

MAJOR POINTS

1 Marijuana made time sgem to pass faster,
alcohol made it seem slower.

2. Both marijuana and aicohol acted as stim-
viants in increasing heartbheats

3 Marijuana and aicohol have differing
eftects on feelings and senses.

4 Marijuana produces bad aftereftects in
some instances.

9. There seams to be a relation between seri-
ous crimes and drunkenness from alcohol.

Y EXCURSION

- 135
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Table 1

B R A R G

Finally, the men's heartheat rates were measured. The tests
and measmements were made betore and after the subjects
took the substance griven them. Some of the results obtained
are shown in lable 1.

Smoked Marjuana Manjuana Alcohol
Marijuana Substuitute Capsule Alcohol Substitute
Measurement Before | After Before | After Before | After | Before | After | Before | After
DSS1 (not
completed) 62 03 62 62 — - - - -~
Trmne Fsu- ;
mation (sec) 14.7 15.6 14.7 15.0 14.3 16.7 14.7 11.7 15.4 14.7 _
Heartheals f
(per min) 72 83 - — 65 77 69 75 69 72 3
k - -~ R e 0 T T G PR YRR, A SOPR SRS T T PP I TR U I IES ¥ 21 € PO X KIVT] O .;"‘.‘,;;j."'ﬂi

1 and 2. Both act like a stimulant.

-

3. Slightly taster

4. Slower. The actual 15 seconds between
signais seemed like 11.7 seconds, so the men
thought that time passed more slowly than it
did. in general, stimulants like caffeine and
amphetamines make time seem longer; de-
pressants like barbituates make it seem
shorter. In this case, then, marijuana was

acting as a stimulant and alcoho! as a de-

pressant, which it really is.

EXCURSION 5-3

136

[11. Take a look at how marijuana affected the men’s heart-
beat rates. Dogs this suggest that marijuana acts like a stimu-
lant, or a depressant?

[]2. In terms of its effect on heartbeat rate, does alcohol
secem to act like a stimulant, or a depressant?

(3. Did marijuana make the men think that time passed
t}stcr, or slower?

[L)4. Did alcohol make the men think that time passed faster,
or slower?

[115. Suppose you had been doing the experiment. How
would you have set it up differently and what else would
you have measured?

Unfortunately, the data on the DSST in Table 1 is incom-
plete. But another test was given to measure the subjects’
feelings. The results were then summed up as shown in Table
2. The higher a number in the chart, the more commonly
the effect was felt by the men. ‘

[16. For each of the foilowing four categories, record which
substance produced the greatest effect: Feeling of well-being;
Feeling of dissatisfaction; Thinking; Vision.

160
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Autrisad

- — S R . R |
COMMONNTESS OF SURTEOTS
EXPERIENCING LEETCI
= g S
FHETING Smohed Marjuana Alcohol
tXPERIENCED Marnpiana Capaule Alcohol Sub-tttute
becling of . ‘
well-bemny, il Nl 16 3
Fechug of ,:
¢ dissansfachon IS A 27 2 !
B e ——— —— = .._._1 _—
Thinking atlected i 15 21 3 |
Viston, heanug, !
cte., affected 32 16 20 2 i
— - 2 .
L.n\t PR L i ¥ S I T I T T SRV e e e e Y xs.'d
Table 2
(717. Did smoked, or capsule, manjuana produce the greater
effect? '

People often use marijuana mstead of alcohol because they
think that marjuana produces no hangover. Is this really
true? Table 3 gives the opintons of 32 adults who have used
marijuana ten or more tines.

Table 3
v ne e upm e e vt~ g et g ey e maps ey
" %
AFTEREFFLCTS OF MARIJUANA ;
Conditton Numbec: -
Sometimes have bad 3
aftereflects. 12 .
Do not have bad '
aftereffects. 20

Marijuana uscrs who complain of bad aftereftects usually
mention being overly tired, irritable, or unable to concen-
trate, and having headaches.

[(18. How many people out of the 32 studied (Table 3) re-
ported undesirable aftereffects? What percent is this?

(]9. What other information would you need before you
could compare the aftereflects of alcohol and marijuana?

' 153
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7 Surprisingly, smoked manjuana produced
the greater effect in three (well-baing, think-
Ing, vision) of the categories The teeling of
well-being and the senses of vision and hear- ,
ing showed the greatest difterence. it 1s sig-
niticant that these two categonies are tho ones
most indicative of hallucinogenic ettects.

<

8. 12 out of 32. i3 x 100 is equal to 37.5%.
it might be interesting to note that a “"bad”
or ‘"undesirable’’ aftereftect_1s based on the
judgment of the subject. All ot the 32 might
have had aftereftects that In certain “cases
could be classitied as bad or undesirabie.

EXCURSION 5-3 137




Table 4

There seems to be no question that drynken-
ness is related to crime. If we add to these
statistics the fact that alcohol is involved in
a large percentage of serious and fatal acci-
dents on the road. it becomes a damaging
indictment against drinking. With the evi-
dence at hand (and there is some), marijuana
seems far less likely to lead to violence. The
obvious question that is then asked by young
paople is ""Why is marijuana worse than alco-
hol?" An answaer, but not necessatily the best

v one, is that, at least to the present {ime, it can

put you in jail.

138

EXCURSION 5-3
B

A lot of people think alcohol, marjuana, and other drugs
cause come Is this tue” Tets see Many comunals and
dehimquents use marguana, alcohol, or both. But at’s hard
o say what this means. Does it mean that drugs cause crime?
Or could 1t be that crime leads people to use drugs? Or are
drug use and crime both related to a person’s personahity?
There are no good answers to these questions now.

There 15 considerable evidence that senous crimes are
associated with being drunk from alcohol. Table 4 summa-
nzes one large study of almost 900 people picked up durning
or immediately after they committed a major cnme. Unfor-
tunately, this kind of nformation is not ayvailable on the
rcldtmnshlp between manjuana use and cnmc

v | CRIML-ALCOHOL RELATIONSHIPS 7
t " Drunk to Non- .
; Crime drunk Persons '
Cutings 11to 1
Other assaults ' 10tol /
é Carrying concealed weapons 8tol

-ttt

H —
. : .3
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(J10. What rclanonshlp do the data in Table 4 suggest be-
tween drunkenness and crimes of violence?

About all that can really be said now is that there seems
to be a difference in the psychological effects of marijuana

and alcohol. Alcohol is often associated with aggressive be-
havior. On the other hand, marjuana seems to have the
opposite association. Marijuana users seem to be less able
o carry out plans and have less interest in doing so. As a.

group, “potheads” tend to be passwe and to withdraw from

activities.

(J11. Overall, how do the effects of marijuana seem to com-

pare with the effects of alcohol? (Record your conclusions
in your Record Book.) _ =

Cautlon Here again, you should be cautious about over-
generalizing. Always remember not only that humans differ|
from person to person but also that the same person doesn’t
always react the same way to the same chemical input.

Y
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EQUIPMENT LIST N

None

Drugs—In a Capsule Ex

This exoursion Is for general information and
reference.

This excursion is designed for your reference and iforma-

. tion. The information on slang terms and methods of taking

the drugs (sce Tables 4-1. 5-1, and 5-2) 15 not repeated here.
The question marks in some boxes indicate a difterence ot
opinion among scientists who have studied the drug.

If the terms used in the chart are unfamihiar to you, use
reference materials in your classroom or library to learn therr
meaning.

PURPQOSE

To serve as aXe(omm:n table on varnous
drugs

.with some comment hke ~This other book

]
v t:“.

cursion 5-4

MAJOR POINT

The point that has been made throughout the
unit should be re-er‘phasmed here. Because
of diftewences 1n people, personal health
strength of drugs, and other factors. itis ditt,
cult, and perhaps impossible, to classify the
diterent drugs 1 neat rows and categories
Very likely somg student will come up to you

says—" or "We ware told n our hegith
class—.”° and point out a classffication dis-
crepancy with the table With the complexity
of the subject, this is to be expected.
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Depressants @“
R Dependence
R TN . P —
 DISTTUN Onem and Form Phyacal Pavchotogieal Toleranee S

Herom Comes from morphime, a white, oft white, Yes Yes Yes Vomiti
o1 brown powder sha

pers

Morphine .’\ The mam active substance in oprum . whate Yeo Yes Yes As abd

b powder, hight airy cubes, or small whate
~
tablcts "
~ . i’ I3 r -~ ’

Codeme Substance m opnnn; can bg gatten fiom Yes Yes Yes As a
morphine, less potent than either.opium aoti
ot mofphine '

Alcohol Made by fermenung grapes and gramns Yes s Yes As fo!

. wi
1 mn
a -
Barbiturates Manufactured chemicals Yes -~ Yes Yes Vomi
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T
&
5
v
A

EXCURSION 54




’ 5
. ' \—— .
—Wf - S S PR , R e el ~
I'l()l‘.l\‘l(‘
: Withdiawal Death by Posstble Physwal b Mental Risk of
lerande Symptoms Orverdose Comphanons Comphaoations Abuse
Yoo Vonuung, darthea, ¢ oma, Necdle-caused nlde Dinrnhenness, anbsocal \th_"h
shaking, aches, lungs fal tons, overdose, loss behavior, loss ot ap
pcnpllullon . . of coordmghion, pclllc, drowsniess !
dutled s,cn&fs,
comstipabion \
e = o e e [EERER SE 9 - - [P
Yes . o L N
: As above Cowma, % [.o8s ot coordinanon, As above High
lungs fasl overdose, dutled :
selses, constipation !
R - - - oo - e m e——
Yes As above but less Possible Consupéuon o Diowsiness, loss of Minor
noticeable but . dppetite
unhkely
Y ) v N T
€ As for heroin, but Coma, {intated hver, pan- Drunkenness, loss ot thigh
with hallucinations lungs tal creas, stomach, « soordmation, ann: .
wn addition . and nerves: ovet- socral behavior, bram :
weight, brain < damage, scnous men-
v damage tal illuess
Yes o . " . : = -
Vomiting, diarrhea, Coma, Overdose, toss ol co- Diunkenness, depres High
; shaking, achcs, ' lungs twl, ordimation, slurted slon, poot concentri- k
sweating, and slmck‘ speech, poorappe- g0, senous mental 3 .
- . 2
hallucinations trte, convulsions, discase, drowsiness ?
J .
. $ stagpgenng 3
: ] : :
‘ PRI & N L e R Ly R YT PIUPURP-TUPE RO GO Y 4B s A KRR £ ot b e s Kl RS e iRt s i ol VS B A 4 rimm:dﬁn&dmhj
. : t :
—

¥ VJ‘“.\\‘ N P N Y o " "
: o “'{"t" . , ok RS o SEERESANEL e R e i
RIC, . . ' ’ s e
¢ ) s : .

Ste b

EXCURSION 54 14€
. { )

. .




‘. +F
. N : . "
ot T ‘ . < S ) e — ““ o Y TR T X
g
- - e ﬁﬁ - - —
= - U = g . - T2 j—t
I TS il o =
r_____a 3 L] »

a—
\
Stimulants
l)cpcndcncc
' Drugs Ongin and Form Physical .l'xy'(*h(vl()glc‘xll Tolcrance
Amphctamines Manutactured chemicals No? Yes Yes *
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. X
Cocamne Leaves af the coca bush (not No Yes ’ﬁlo
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t . powder that looks like snow
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{.
3
t ~
Caflgine In tea, coflee, cocoa, and cola; No Some Yes
odorless. bitter, white powder
. i .
i
Hallucinogens M
LSD ' Can be manufactured No Yes Yes
5
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{ . .
& . rapid)
» % i
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Probable
Withdrawal Death by B Posstble Physical Mental Risk of
Symptoms  {. Overdose Compheations Comphaations Abuse
o
Depression, Convulsions, L oss of appeute, needle- Drunkenness, mentabaliness, thgh
apathy coma, bramn caused infectnon, blood- antisoaal behavior, rest-
~ hemorthage vessel disease, shaking lessness and amitabihity, _
hallucinatons, talkative-
NEss. APRICSMVENTCSS !
N S
None Convulsions, Loss of*appette, dam Drunkenness, mental allness, High
lungs fail aged nose membrane cxated state, halloana-
from sniffing. loss of co- nons, appetite toss, lagk .
. ordination, convulsions, ol sleep : ;
brain damage ’
H None None recorded | None or nunor Lack ot sleep or None
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None Lethal dose Unconsciousness, heart Panic. mental iliness, hal- thgh
unknown failure, chiomosome lucinatpn, unpredictable '
changes, brain dam~" behavior, antisocial be- . {
age (1) havior, anxicty, and .
personality changes i
= -+ =
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